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1. ON THE 
acm or FRUITS AND BERRIES; 


By CH. WILLIAM SCHEELE, vhs: 


9.1. 
giKcE I made my experiments on the na- 
ture and properties of the pure acid of 

| lemons, I have examined the juices of vari- 
ous other fruits and berries, and eſpecially 
of thoſe which are indigenous with us, in 
order to ſee whether, and how far their acids 
agree in their properties with the acid of 
lemons.. In theſe experiments, I generally 

employed the juices of the unripe berries; 
and, to obtain the acid in greater abund- 
ance, I maſhed the fruits in a wooden mor- 
tar, and afterwards filtered the ex xpreſled 
juice through We paper. 


. 


Neither the juice of gooſeberries (Ribes 
groſſularia) nor the juices of any other ber- 
ries and fruits which 1 have examined, con- 
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tain any acid of ſorrel, as may be ;nferred 


from this circumſtance, viz. that they do 
not precipitate lime-water®. 


chalk, filtrated it into à matraſs, and ſet it 
upon the fire. After it had boiled for a 


minute, there was a copious precipitation of 


a white ſediment. (b) The clear. liquor, 
which remained over this ſediment, I poug- 
ed through a filter into another matraſs, and 
boiled it again for a few minutes; but no 
more precipitation took place: in this re- 
Ipect, therefore, the juice in queſtion exactly 


reſembles the jnice of lemons. (c) Now, 


in order to obtain this acid likewiſe in a 
ized form, I poured ſome diluted vi- 


triofic acid upon the lixiviated ſediment, or 


limoniated-calcareous earth, calx citrata, and 


in other reſpe&s, proceeded in the- manner 


deſcribed in my paper on the acid. of le- 
mons. Thus I obtained: the acid of gooſe- 


which, however, is not the caſe with the acid of ſorrel. 
1 berries 


(a) I ſaturated ſome gooſeberry juice with 


by Though ſome acid Juices may-precipitate lime-water, not in 
conſequence of containing acid of ſorre], but acid, of apples (5. 5.) 
yet ſuch a precipitate is re- diſſoluble on the addition of vinegar ;. 


1321 
berries in the form of eryſtals, which, in 
every circumſtance accorded with the * 
rallized — 
F. III. K 
@ The clear liquor, F. a. b. (though ia in 
eee of this treatment it had now 
acquired a brown colour) which, during the 
boiling, had depoſited limoniated calcareous 
earth, was diſcovered, on applying paper 
ſtained with litmus, to contain ſuperfluous 
acid, of which I had not been able to deprive 
it by the addition of more chalk; and it, 
moreover, held a conſiderable portion of 
chalk in ſolution; an effect which could 
not proceed from the acid of lemons, ſince li- 
moniated calcareous earth is almoſt totally 
inſoluble in boiling water: Beſides the acid 
of lemons, therefore, the juice of gooſeber- 
ries muſt alſo contain ſome other acid. Ac- 
cordingly, I endeavourcd to bring forth this 
concealed acid in its pure ſtate, that I might 
ſee how farit agreed with other known acids. 
After ſome attempts, I found, that on 
mixing. highly re&ified ſpirit of wine with 
this liquor, a coagulum was formed, which 
"Ws contained 


1 


inſoluble in ſpirit of wine, was alſo contained 
in this coagulum, it was neceſſary that I 
thonld ſeparate. the gummy part from the 
Juice previouſly to its ſaturation with chalk. 


b I therefore evaporated ſome gooſeberry- 
Juice to the conſiſtence of honey, diſſolved 


it in ſtrong ſpirit of wine, and ſtrained the 


whole through a paper filter; thus the ſpi- 
rit, together with the acid which was diſ- 


ſolved in it, paſſed through the paper, whilſt 
the gummy matter was left behind upon the 
filter. I evaporated this ſpirit of wine, and 
to the acid which now remained behind, I 
added twice as much water. (e) I then ſa- 
turated it with chalk, and boiled the ſolution 
a minute or two, that the limoniated calcare- 
ous earth might ſeparate, and afterwards fil- 
tered off the clear liquor. Here I had the ſame 
calcareous ſolution as before (a), except that 
it was freed from the gummy or mucilagi- 
nous matter. To this ſolution I added a 
ſufficient quantity of ſtrong ſpirit of wine, 
whereupon a thickening or coagulation toak 

place; 


contained this acid united with calcareous 
earth z but as ſome gummy matter, equally . 


*» 60 a a= a o9Wn” 


TH | 
place; after which, I paſſed the whole 

through a ſtrainer. The ſpirit which now 
dropped through the ſtrainer, held nothing 
nn ſolution but a little ſaponaceous and ſac- 
charine matter. Upon the coagulum which 
remained on the filter, I poured ſome freſh 
ſpirit of wine, in order to lixiviate it. This 
coagulum i is the ſubſtance which I am now = 
to examine. i 


5- IV. 3 

(a) If a little of it, while it is yet moiſt, 

is ſpread upon the nail, it ſoon liquefies, 
but immediately afterwards dries again, 
with a gloſs which equals the fineſt varniſh. 
(b) It diſſolves very readily in water, and 
reddens paper ſtained with litmus ($. 3. 
a.) After this ſolution has ſtood a few 
days expoſed to the air, it depoſits a 
number of ſmall cryſtals, which require 
boiling water for their ſolution; and this is 
found to be a perfectly neutralized ſolution, 
from which thecalcareous earth is precipitat- 
ed on adding an alkali. (c) By expoſure to 
the fire in a crucible, this neutral falt is 
ry decompoſed, the reſiduum being 
und to be gerated lime, (d) Now, in or- 
B 3 der 


I 8. 
der to ſeparate the acid from the calcareous 
earth, diluted: vitriolie acid was added to 
the ſolution (b), till no mort gypſum or ſe- 
lenite was precipitated; and the acid was 
then filtered off. (e) But finding this method 
to be attended with ſome difficulty, by reaſon 
that the acid would not completely let go 
the calcareous earth, and perceiving, more- 
over, that the acid had a ſtronger affinity to 
the calx of lead, than to talcareous earth; I ; 
had recourſe; in this caſe, to the ſame means 
which I employed for the ſeparation of the 

acid from the ſalt of ſorrel, viz. vinegar of 

lead, and vitriolic acid“. Thus I obtained 
this ſpecies of acid, in a pure and perfect 
ate. But, before 1 deſcribe the properties 
ok this acid, I ſhall relate the experiments 
which I have made upon ſeveral other juices 
of fruits, and their acids. 

The acid of 1 is not preſent bt the 
juices of any: ſort of ſour apples, whether 
Tipe or unripe; for, after being ſaturated 
with chalk and boiled; they yield no ſedi- 
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ment: but if ſpirit of wine is added to theſe 
Juices, after they have been ſaturated with 
chalk and filtered, a very confiderable coagu- 
lation or precipitation enſues. As therets 
no perceivable gummy matter in the apple. 
Juice, it does not require any preparatoty 
treatment; accordingly, the coagulum 
which is formed by the addition of ſpirit of 
wine, conſiſts entirely of calcareous earth, 
| combined with acid of apples; and this 
neutral ſalt ſhews in all reſpects exactly the 
| fame properties as the falt, $. 4. a.c. 
Now, as I could get the acid of gooſeber- 
ries in greater abundance from the apple- 
juice, I fell upon a ſhorter method of pro- 
ceeding; viz. I ſarurated the juice with ſalt 
of tartar, added vinegar of lead till ho more 
precipitation enſued, and upon the edulcorat- 
ed precipitate I poured as much diluted 
vitriolic acid as was requiſite, till the mix- 
ture had a perfectly acid taſte, without any 
{weetneſs*; and laſtly, I ſeparated the acid, 


* As long as 6 GifSekent. quantity of vitriolic acid is not added, 
there ftill remains a little of the calx of lead diſſolved in an exceſs of 


acid of apples; and hence proceeds the ſweet taſte. 
B 4 by 


„ 
by paſſing it thin: a ſtrainer, from the 


vitriol of lead. 
." otwithſtanding that this acid is con- 
tained in the juices of almoſt all our ſour 
fruits, but frequently mixed with acid of le- 
mons (which laſt acid, however, is not 
found in the juice of apples) I ſhall hence» 
forth call it the Acid of Apples. 
§. VI. 
"I have found that the j juices of the follow. 
- Ing berries contain a great quantity of acid 
of lemons, but little or no acid of apples: 
Cranberries. Vaccinium OXYCOCCOS, 
Red Whortleberries Vaccinium vitis idaa. 
Birdcherries. Prunus padus. 
Bi tterſweetberries. Solanum Sas. 
Hips.  Oynoſbatos (Roja canina) 
On the other hand, the following { ſhow 
few or no figns of the acid of lemons, but 
eonſiſt of the acid of apples: 
5 Barberries. Berberis vulgaris, 
Elderberries. Sambucus nigra, 
Sloes. Prunus ſpingſa. 
Serviceberries. Sorbus aucuparia. 
Plumbs, Prunus domeſtica. 


Laſtly, 


& $1 
Laſtly, the following berries contain pretty 
nearly equal quantities of both acids: 
Gooſeberries. Ribes groſſularia..  _ 
Currants, white, red, and black. | Ribes 
| | rubrum. | | 
| Bülberries. Vaccinium rtl. wi 
Beamberries. Crategus aria. | 
- Cherries, Prunus ceraſus. 
" Ntcawberries. Fragaria veſea. 2 
Cloudberries. Rubus chamæmorus. 
Raſj pbercies. Rubus idaus. 
But the acid of unripe grapes and of tama- 
rinds conſiſts entirely of the acid of lemons. 


Lemon- juice, too, ſhows ſome traces of acid 
of apples. 


„ 
The acid of apples ſhows the following 
properties: 


(a) It is not ſuſceptible of cryſtallization, 
but conſtantly remains in a fluid ſtate. . 


(b) With all the three alkalis it affords 
deliqueſcent neutral ſalts. 


(e) When perfectly ſaturated with calca- 
reous earth, it yields ſmall irregular cryſtals, 


which require a large quantity of boiling 
\ ons 
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water for their ſolution; ; but if the a6id is a 


little predominant, the cryſtals are then ten- 


dily ſoluble in cold water. 

(4) With the heavy or barytie earth, the 
effects are the ſame as nap the calcareous 
earth. A LEE) | 13 Ci 

(e) With the aluminous earth it affords a 
neutral ſalt which is very difficultly ſoluble 
in water. 

(f) The earth of magneſia forns with it 
a deliqueſcent neutral ſalt. 

(8) Iron gives a brown ſolution, which i is 
not cry yſtallizable. 

(hy Zinc yields beautiful cryſtals with 
this acid; but upon the other metals it has 
not any perceptible effect. 

Although the acid of lemons agrees with 
the acid of apples in many reſpects, yet in 
the following g circutnſtances there is a ſtrik- 
ing difference between them. 

(1) Pure acid of lemons ſhoots into fine 
cryſtals ; but the acid of apples is not oryſ⸗ 
tall izable. 

(2) By means of e acid, PE acid of 
apples may very eaſily be converted into acid 


B@L 


l * 
of ſugar, or acid of ſortel; but notwith- 
ſtanding all the pains I have taken, I have 
never been able to effect this change upon 
the acid vf lemons, even though I employed 
for its „„ rr th —_— | 
acid, 


0 3) Lirtlnlated calcuttour earth is 41 
moſt inſoluble in boiling water; whereas 


the compound of calcareous earth and acid 
i apples is by far tnore ſoluble. 


(4) The acid of apples precipitates quick- 
filver, lead and filver from their ſolutions i in 


nitrous acid, and likewiſe gold from its 'fo- 


lution in aqua regia. diluted with diſtilled 
water—in a revived ſtate z but the acid of le- 


mons produces no ſort of change in theſe 
metallic ſolutions. | 


(5) The acid of oi has a whnkee: at · 
en to calcareous earth than the acid 
of lemons; for on boiling limoniated vola- 
tile alkali for a minute in a ſolution of chalk. 


in acid of apples, limoniated calcareous 
earth is immediately precipitated. 


$, VIII. 
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rine acid makes its appearance? If nitrous 


12 1 
r e bare chemiſts prepared 
the acid of ſugar, without ever attending to. 
the acid which is obtained before the ſaccha- 


acid be diſtilled with an equal quantity of 
ſugar, till the mixture begins to incline. to 
a brown colour (which is a ſign that all the 
nitrous acid has been abſtracted from it) this 
ſyrup will be found to have a conſiderably 
acid taſte; and after all the ſaccharine acid 
is ſeparated from it by means of lime-water, 
there nevertheleſs ſtill remains another acid, 
which neither ſhows any marks of nitrous 
acid, nor precipitates lime-water. If this 
acid be ſaturated with chalk, the ſolution 
filtrated, and ſtrong ſpirit of wine be mixed 
with it, a thickening or coagulation takes 
place. If the vinous ſpirit be again ſeparat- 


' ed from the curdled matter by filtration, and 


the coagulum, previouſly edulcorated with 
freſh ſpirit of wine, be diſſolved in diſtilled 
water, and vinegar of lead be added to it, 
the calx of lead will be precipitated. Laſt- 


ly, 


E 

ly, if the acid is expelled from the calx of 
lead by means of dilated vitriolic acid, we 
obtain an acid, which, in its properties, dif- 
fers not in the leaſt degree from the acid of 
apples, and conſequently is the very ſame 
acid. In preparing the acid of ſugar, there- 
fore, we'produce two acids which exiſt ready - 
formed in the vegetable kingdom, viz. the 
acid of apples, and the acid of forrel. 

After evaporating the vinous ſpirit which 
dropped through the filter from the above- 
mentioned coagulum, I had a reſiduum 
which conſiſted of a bitter ſubſtance, that had 
loſt all its ſweetneſs, and was very delique- 
ſcent. It exactly reſembled the ſaponaceous 
matter in the acid of lemons. I once diſ- 
tilled it with a little nitrous acid, whereby 
I obtained again acid of apples, and acid of 
ſugar. 


SIX. 

2 entered upon this field of en- 
quiry, I reſolved to ſee what reſults various 
other ſubſtances, as well animal as vegetable, 
would give, when treated, in like manner, 
with nitrous acid, 


* Gum 


. 


% 


CG i 1 
(1) Sunn arabic: pales both acid of pe 


ples, and acid of ſugar, ' traegt. 941 
(2) Manns did the ſamem. | 
(3) Sugar of milk yielded threekinds * * 
in one and the ſame proceſs; viz, acid of ap- 
ples, acid of ſagar, and acid of ſugar of milk. 
4) Gum tragacanth, during its digeſtion 
with Nitrous. acid, let fall a white powder, 
which was acid of ſugar of milk; it after« 
wards. yieided acid of apples and acid of 
ſugar, together with a little calcareous earth, 
combined with acid of apples. M 
(3) Starch leaves in the nitrous acid, an un- 
diflolved ſubſtance, which, after it has been 
ſeparated from: the ſolution by filtration, 
and has been thoroughly edulcorated with 
water, has the appearance of a thick 
oil, which reſembles tallow, but which diſ- 
ſolves very readily in ſpirit of wine. On diſ- 
tilling this oil by itſelf, there paſs over into 
the receiver an acid ſimilar to vinegar, and 
an oil which. ſmells like tallow, and which 
thickens or congeals in the cold. As to the 
reſt, arch affords both acid of ſugar, and 
acid of apples. 
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(6) Potatoe- 
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(6) Potatoe-meal yields the ſame reſults as 

| ſugar, together with a little /ſaccharated®* 

calcareous carth. _ - Fa 
(/ Salep afforded more ſaccharated cat- 
careous earth, together with acid of apples 
and acid of ſugar. 

- (8) The zvatery,extrat? of alnet yields, in like 


manner, acid of ſugar, and acid of apples; 
and loſes, at the ſame time, moſt of its bit- 


ter taſte. A good deal of reſinous matter, 
of a deep red colour, ſeparates from the reſt, 
and. duriug the boiling with the nitrous acid, 
emits an agreeable odour, very much like 
that of the flowers of benzoin. Hence, on 
diſtilling this reſin, 1 expected to get a ſub- 
limate of the ſame nature as the flowers of 
benzoin; but ſcarcely had the retort become 
hot, when the refin took fire, ſo that nothing 
was afterwards found in the retort but a 
coally matter. 

9) Extra of Colocynt was 3 


the nitrous acid into a reſin, and gave very 
few marks of ſaccharine acid. 


By ſaccharated calcareous earth is meant calcareous earth com · 
bined with the acid of ſugar. This term is employed to prevent 
circumlocution, and to prevent alſo, in ſome menſute, the too fre- 
quent recurrence of the ward acid. TRANSLATOR» . 


(1 o) Extract 


r R VU er int h 8 a _—_— >. 
r 


* 
* EY K 


ann 


1 „ * 1 b 2 | 


1 
* 4 


* 
- 
* 
. 
3 - 

3 


4 8 © 
4 # 4 " 2 A. 


I„n„%Üi do 
8 9 weed SS 4 © rw 
— x) „ 
— 


1 — 5 
— „„ —— xx —— 
1 a 8 1 _ — = — o bh. . — — 2 o — w o - =. 
= —_— 5 Py * _ m " 2-44 — „ -- — 52 - * * of I. - --- 0 * 
_ _— * © « 510 = 2 * 8 — - 1 — — 0 _— P + a = — - i __ —_— 223 CY * - „ - _—_ a a 2 — — 
- ö 5 „ 1 : |: — 4G + 4 = — — * 2 3＋— — 2 
— . — — — pa — —Uää — — — 
= — — Y - * 2 W N D " -” n - — — - * o * * — - — 
- _— = — 0 7 — . » 4 n * * AL % 4 — To wy 6 Go 2 oy pp. — * —— CY By - 
— — 2 2 — — — — . a 8 > > — — _ 4 3 2 TSS > — — <a — — — * 
- — - .  —— n 2 —— bs. „ —_— - — -- —— — — — _— - * — * OG _ 
. * 
F 
: 
* 
- 


[ 216 J 
(ro) Extra# of Peruvian bark and ſeveral 
other extracts univerſally afforded acid of 


apples, and acid of ſugar. They alſo yield a 
little ſalt of ſorrel, which proceeds from 
the neutral falts always WN in theſe 


extracts. 


(it) An infuſion of roaſted coffee, evapo- 


1255 to the confiſtence of a Hrup, yields 


both ſorts of acids; 


(12) An infafion of rhubarb, treated in the 


ſame manner, affords a good deal of refinous 
matter, of a pleaſant ſmell, together with 
acid of ſugar, and acid of apples. 

(13) From opium a good deal of reſin is 


likewiſe ſeparated, and it yields, in like | 


manner, both acids. 
(14) Infu — of galls, too, yields both 


acids. 


(15) All the diftilled or eſſential oils which 
I have treated with nitrous acid, yield very 


completely reſolvable into both thoſe acids. 
8. 


From animal ſubſtances I was not able to 


extract theſe two vegetable acids, as long as 
1 em- 


little or no acid of apples, or acid of ſugar; 
except the oi! of parſley ſeed, which is 


X 0 JF © kw 


17 ] | 
J employed (which I did at firſt) diluted 
nitrous acid; but when I afterwards made 


uſe of concentrated nitrous acid, I immedi- 
ately ſucceeded | in' e N thoſe 


ſubſtances. 

Upon one part of glue were poured | two 
parts of ſmoking nitrous acid, and the mix- 
ture was placed in a ſand-bath. The glue 
was quickly diſſolved with vehemence, and 
with an extrication of deep red vapours. . 
The next day, when the ſolution was cold, 
there appeared in it a quantity of cryſtals, 
which I found to be acid of ſugar. The 
remaining acid, which would not cryſtal. 
lize, I ſaturated with chalk, from which I 
afterwards obtained, in the manner before 
deſcribed (5. 5) acid of apples. 

Tjnglaſs, white of egg, yolk of egg, and blood, 
yielded the ſame reſults. From all theſe 
ſubſtances a thick oil or fat is ſeparated, and 
eſpecially from the yolk of egg; and it is 
further remarkable, that, if the air which is 
generated during the proceſs, is collected 
and examined, it is found to conſiſt of a little 


hxed air, much foul or phlogiſticated air, 
Vol. II. No. 1. C ..— 
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and very little nitrous air. Such phlogiſti- 
cated air, I have never obſerved to be ex- 
tricated in the preparation of ſaccharine acid 

from the vegetable kingdom; nor, do L 

know that it has been noticed before, by any 
1 perſon, that, in the preparation of this acid, 
4 the receiver always contains, beſides phlo- 
giſticated nitrous acid, a little vinegar “. 


I likewiſe tried whether the ſaponaceous 

- extratt of urine+ would yield any ſacchariue 
acid. I found in it, however, no traces of 
that acid, but inſtead of it, I got a ſalt, 
which, after it was purified, agreed in every. 
reſpect with the ſalt of benzoin. — that 
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* At the time PR Scheele wrote this, he could not poſſibly know 
that Mr. Weſtrumb had already particularly pointed out the ſame cir- 


cumſtance. They are both, therefore, equally entitled to the ho- | 
nour of this important diſcovery, CRELL. 
+ When urine is evaporated to the, eonſiſtence of honey, and is c 
-afterwards digeſted in ſpirit of wine, moſt of the ſalts which the f 
urine holds in ſolution, ſeparate from it. This ſpirituous ſolution is 
afterwards to be evaporatedl to the thickneſs of an extract. Now, as 
this extract is ſoluble both in water and ſpirit of wine, it may be, asit 1 


has been by Mr. Rouelle ¶ Fournal de Medecine, Novembre, 1773) pro- 
perly: enough termed ſaponaceous extract of -urine. Mr. R. ſays 
that it contains a good deal of volatile alkali; but he does not tell 
us with what acid this alkali is combined. | 
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this ſalt was not generated during the pro- 


ceſs (viz. during the digeſtion with nitrous 


acid) I concluded from hence, that, on diſ- 
ſolving this extract in a little water, and ad- 
ding to it vitriolic or marine acid, the ſolu- 
tion was immediately thickened by the ſepa- 
ration of the ſame ſalt. This ſalt, or this 


acid, is combined, in the extract of urine, 


with volatile alkali, and hence 1 it is in the 
forme of a ſal ammoniac, which is ſoluble in 
ſpirit of wine. I have remarked, in a for- 
mer paper, that the acid of ſugar of milk 
yields, in like manner, when diſtilled, a 
ſalt of benzoin. This vegetable acid there - 
fore, does not, it ſeems, undergo any 
change during its circulation with the 
un. 


RRMARK. No acid ſeems to come near- 
er to the nature of the acid of apples, than 
the acid of milk. The only difference be- 
tween thein ſeems to conſiſt in this, that 
the compound of calcareous earth and acid 


of milk is ſoluble in ſpirit of wine, where- 
as the compound of calcareous earth and 
acid of apples is not. Probably this differ- 
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ence in the acid of milk is owing to the 


fermentation of the whey. 


2» 


u. ON THE 


MEANS OF CONCENTRATING 
VINEGAR; 


By Mr. LOWITZ. 
(continued 


"* XVII. | 

N the further proſecution of the experi- 
ments with concentrated glacial vinegar, 
many other curious phenomena were ob- 

ſerved: | 
7 vinegar concentrated by freezing (al- 
kobol aceti) be diſtilled. very ſlowly, and 
without any addition, there,comes over, at 
laſt, a ſmall quantity of cryſtallizable vine- 
gar, from which, by means of a great de- 
gree of cold, alittle glacial vinegar, may be 
procured. 


t 81 1 
procured, This method, however, is not 
only very tedious, but the vinegar thus ob- 


tained; is highly 
reumatic. | 


phlogiſticated, and empy- 


§. XVIII. Fx 

By abſtracting a large quantity of com- 
mon diſtilled vinegar; over charcoal powder, 
firſt in a water - bath, and afterwards in a 
ſand- bath, cryſtallizable vinegar may in like 
manner be obtained; but, on account of the 
great proportion of water in diſtilled vinegar, 
this method is extremely tedious. 


| = RD 
Reflecting on this property of glacial vi- 
negar, viz. that it requires for its liquefac- 
tion, adegree of warmth, conſiderably greater 
than that in which the completely liquefied 
glacial vinegar is capable of cryſtallizing; I 
was led to diſcoyer- a method, by which 
cryſtallizable vinegar may be made to cryſ- 
tallize in a cold, 75 degrees leſs than that 
which was before required, viz. Into ſome 
previouſly liquefied glacial vinegar, I dipped 
C 3 a thin 
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( 28 ] 
a thin cotton- wick, cryſtallized the yinegar 
by placing it in ſnow, and then in a cold gf 


158 degrees, applied the ſame pick, with 
the cryſtals adhering to it, to the ſurface of 


| ſome cryſtallizable vinegar, of the ſtrength 


of 38 degrees; there immediately formed 
round the end of the wick a nutaber of 
needle-ſhaped cryſtals, . which yifibly in- 
creaſed j in ſize; the ſurface of the vinegar 


became covered oyer with an icy. att 3 2 


to the bottom * * bottle, where — ogn- 
tinued to accumulate, and at length the vi- 
negar, throughout, ſhot into fine large cryſ- 


| tals. By this mode of treatment, it is ren- 


dered unneceſſary to wait for a cold of 173 


degrees, ſo that we have it in our power at 


all times, to obtain vinegar in the ſtate of 
yery beautiful tranſparent cryſtals, of a re- 
gular priſmatic ſhape, and ſeyeral Inches 3 in 
length. 


a 


SUS -: 

From two pounds three ounces of perfoct- 
ly dry ſoda acetata, and a pound and a half 
3 of 
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of highly concentrated oil of vitriol, I pre- 


pared, according to Mr. Weſtendorf 8 
method, 13 ounces of an alkohol aceti, of 
the ſtrength of 32 degrees. By expoſing it 


in the night time to a cold of 174 degrees, 


and by applying to its ſurface, ſome cryſtals 
of glacial vinegar, adhering to. a cotton. 
wick, I immediately brought | it to cryſtal- 


lize; and the next morning, in a cold of 


182 degrees, 1 found it formed into beauti- 
ful priſmatic cryſtals, which were three 
inches in length. After the mother - ley was 


poured off, theſe cryſtals weighed three 
ounces, two drams and a half. I diſtilled 
this mother-ley, the ſtrength of, which (till 


amounted to 24 degrees, with two pounds 
of charcoal-powder, in a water-bath ; the 


vinegar which came over into the receiver, 
had a very ſweet ſmell, and was now, only 
of the ſtrength of 16 degrees. From the 
reſiduous powder, I afterwards obtained by 
diſtillation in a ſand- bath, two ounces, fix 
drams and a half, of a ſmoking cryſtallizable 
vinegar, of the ſtrength of 36 degrees. 
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the vitriolic acid exiſts in a perfectly dry 


L 4 ] 


F. XXI. 


The properties of this glacial vinegar, 
prepared from Mr. Weſtendorf' s vinegar, 
are preciſely the ſame as thoſe of the glacial 
vinegar, which is obtained by means, of 
charcoal powder alone (F. 11) whence. it is 


evident, that the vinegar is not in. the leaſt 


altered in its nature by its combination with 
a foreign body (viz. the alkali) and its ſub- 
ſequent ſeparation from it. 


S. XXII. 5 ci 230008 

Taft year, on the 28th of F ebruary, after 
much reflection, I was ſo happy as to find 
out another very effectual method of ſepa- 
rating the acetous acid from the other ſub- 
ſtances combined with it, ſo as to obtain it 
at once, in the ſtate of a glacial vinegar of the 
greateſt poſſible ftrength. The ſeparating 
medium which I thought of, is a vitriolated 
tartar ſuperſaturated with vitriolic acid, a 
falt, in which, conformably to my purpoſe, 


and dephlegmated ſtate. 4 
$. XXIII. 


181 
* XXIII. 


My full bügelt was to contrive an 0 
method of preparing this ſalt, whoſe pro- 
perties have been hitherto but little examin- 


ed; after various trials, . 80 upon the fol- 


"Mix $0nether l. in a tall 8 au parts 
of water with an equal quantity of oil of 
vitriol, and to the very hot mixture add, as 
quickly as the efferveſcence will permit, four 
parts of ſalt of tartar, or levigated pot-aſhes. 
As ſoon as the mixture becomes cool, the 
ſuperſaturated :vitriolated tartar ſhoots into 
fine large cryſtals. After the whole is be- 
come quĩte cold, and the cryſtallization is 
at an end, the liquor (which may ſerve again 
for a freſi mixture of the fame kind) is to 
be poured off, and the ſalt which remains in 
the matraſs is to be ſhaken together, and to be 
well rinſed, as quickly as poſſible, with cold 
water, in order to cleanſe it from all the 
vitriolic acid which adheres to its ſurfaces. 
and which would otherwiſe be prejudicial 
to the dry acid. The cryſtals are afterwards 
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a very fine powder. Mix this powder 
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to be dried by expoſure to the fire, and to 
be triturated to a very fine powder, which, 
juſt before it is uſed, muft be Wan _ 

roughly exſiocated 


8. XXIV. 


By means of this ſalt, a highly concen- 
trated glacial vinegar may roar in — 
following manner: 
Let three parts of acetated ſoda; Ne | 
with vinegar diſtilled over chareoal, and 
evaporated to perfect dryneſs, be melted in 
2 ſtrong heat; then pour it out, and rub it to 


very accurately with eight parts of ſuper- 
ſaturated vitriolated tartar (F. 23.) that has 
been previouſly well dried, and in like man- 


ner reduced to a fine powder, put the whole 
into a retort, and diſtil with a gentle heat; 


in ſuch manner, that, along with the drops 
ſome vapours alſo may be perceived to come 
out of the neck of the retort; but by no 
means ſo that the receiver. ſhall be filled 
with theſe vapours. Notwithſtanding the 


moderate heat, the vinegar comes over very 
faſt, 
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faſt, and the quantity of glacial vinegar, of 
the ſtrength of 54 degrees, which is thus 
obtained, amounts to nearly two parts, and 


[ 27 J 


poſſeſſes all the characters which have been 
before (F. 6.) deſcribed, 


ls XXV. | 
By this proceſs, ſeven pounds of te 


vinegar may be obtained from 300 pounds 


of common vinegar 3 and from five 
pounds of diſtilled vinegar, of the ſtrength 
of five degrees, two ounces of glacial vine- 
gar may be N in | the ſpace of ſix 
hours. 


S. XXVI. | 
This glacial vinegar generally acquires an 
unpleaſant ſmell, from which, however, it 
may be completely freed by diſtillation 
with charcoal powder, in the proportion of 
at leaſt five or ſix parts of the latter to one 


part of the vinegar; or, to three ounces of 


this vinegar add about a dram of perfectly 
dry and finely pulverized acetated-cal-areous 
earth, ſhake them well and repeatedly toge- 

ther, 


r 


4 
d „ 


re 


ther, and let the mixture remain expoſed to 


a gentle heat. 


3 


the ſun-ſhine, till the diſagreeable ſmell is 
entirely gone; then re- diſtil the vinegar in 


§. XXVII. Y 

In its purification, whatever be the way ; 

in which it is effected, this glacial vinegar , 
is unavoidably lowered ſome degrees in I 
ſtrength. The reaſon of this will be 9 


ed at §. 34. and 35. 


8. XXVII.. 


The melting of the acetated ſoda ($. 24. 
only ſerves for the expulſion of all the wa- 
tery parts from that ſalt; butaglacial vinegar 
of the ſtrength of between 46 and 50 degrees, 
may be procured from a merely exſiccated 
ſoda acetata. - 
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8. XXIX. 


For the production of glacial vinegar, by 
means of the ſuperſaturated vitriolated tar- 
tar, not only the acetated mineral alkali, 

| but 
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Mr. Weſtendorf s vinegar, will appear from 


L 29: J 


but alſo well dried acetated calcareous earth 
way * employed. 


/ 


& XXX. 
How much preferable this laſt proceſs, 
with vitriolated tartar ſaturated with an 
exceſs of acid (5. 24.) is to the other (5. 20.) 
in which glacial vinegar is prepared from 


a comparative ſtatement of the following 
particulars: 


(1) In the direct ſeparation by means of 
oil of vitriol, we are reſtrained from adding 
to the acetated ſalt as much of the vitriolic 


acid as is neceſſary for the expulſion of all 


the vinegar contained in the acetated ſoda, 
leſt the required acetous acid ſhould be too 
much debaſed hy vitriolic or ſulphureous 


acid: whereas, in the ſeparation by means 


of the ſuperſaturated vitriolated tartar, no 
harm at all can ariſe from adding an exceſs 
of the vitriolated ſalt, for the purpoſe of 
diſlodging the whole of the vinegar contain- 
ed in the acetated ſalt; for the ſuperfluous 
portion of vitriolic acid, combined with the 

alkali, 


7 


( 30 J 
alkali, adheres to it too ſtrongly, and is tos 


up by that gentle degree of heat, which is 
ſufficient for the ſeparation of the acetous 
acid. | 

(2) In the affuſſon of a very concentrated 
dil of vitriol upon the thoroughly dried ace- 
tated ſalt, we are far from being able to 
make the vitriolic acid penetrate the falt in 
an equal manner, which, however, is a mat- 
ter of great conſequence: whereas, in the 
trituration of the acetated ſalt with my ſu- 
perſaturated vitriolated tartar, the moſt 


equal commixture of both ſalts is readily 
effected. 


(3) During the alan (though it be 


highly concentrated oil of vitriol, a great 
heat is excited, whereby ſome of the vinegar: 
is inſtantly conſumed, a volatile ſulphureous' 


acid is produced, and part of the acetous 
acid is diſſipated and loſt in the form of 


vapour. But nothing of this kind takes 


place in _ laſt invented method 3 for there 


the 


fixed in the fire, to be diſengaged and raiſedt 


performed with the greateſt ' caution) of 


| 
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8 
the ſalts db not begin to act reciprocally 


upon each other till the fire is applied. 
(4) The vinegar prepared according to 
Mr. Weſtendorf's method, always contains - 
an admixture of vitriolic acid, which, how- 
ever, for the reaſon aſſigned in No. I. is by 
no means the caſe with my glacial vinegar, 
provided the management of the fire is pro- 
perly attended to. 

(5) Twenty-four ounces of acctated ſoda, 
treated with oil of vitriol, give only 12 
ounces of a barely cryſtallizable vinegar, of 
the ſtrength of 32 degrees, from which, at 

moſt, only fix ounces of glacial vinegar can 

be procured. On the other hand, the ſame 

quantity of acetated ſoda (previouſly fuſed) 
treated with the ſuperſaturatẽd vitriolated 
tartar, yields nearly 16 ounces of glacial 
vinegar, of the ſtrength of 54 degrees. 

(6) Glacial vinegar cannot be obtained 
from Mr. Weſtendorf's vinegar, except in 
winter, and by expoſure to a very intenſe 
cold: but in my laſt deſcribed method, an 
exceedingly ſtrong glacial vinegar may be 
immediately prepared at any time. 


(7) The 
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15 (705 The ſu perſaturated vitriolated tartar: 
may be prepared from various pharmaceu- 


tical reſidua; for inſtance, from the vitrio- 
lated tartar which remains after the puri- 


fication of pot-aſhes, and the reſiduum from 
the liquor anodynus; and even the refiduum- 
after the preparation of glacial vinegar by 
means of ſuperſaturated vitriolated tartar, 


may, when the Glauber's ſalt which is 
produced is ſeparated from it, be made to 


ſerve again, on the addition of freſh oil of 


vitriol, for another ſimilar proceſs. 


& XXXI. 
A weak glacial vinegar may be concen- 


trated in the following eafy, and at the ſame 
time, entertaining manner: 


Place the bottle containing the fluid gla- 


cial vinegar, which is to be concentrated, up 
to its neck in a veſſel full of ice and water: 
in another quantity of previouſly concen- 


trated glacial vinegar, ſurrounded in like 


manner with ice, dip a thin cotton- twiſt or 
wick; as ſoon as ſome cryſtals are perceived 
to have attached themſelves to the wick, 


apply 


1 
apply the ſame to the ſurface of the glacial 


vinegar, which is to be concentrated, and it 
will be ſeen to ſhoot into conſiderably large 
eryſtals. In the courſe of an hour or two, 
let the weaker part which ſtill remains fluid, 

be poured off, into another bottle, from the 
concentrated and cryſtallized glacial vine- 
gar. | 


3 XXX. 


In winter this concentration of the glacial 
vinegar (5. 31.) may be effected in the fol- 
lowing ſtill more imple manner: 
Pour the glacial vinegar, which is to be 
concentrated, into a glaſs bottle or jar, with 
four ſides; cryſtallize the vinegar by placing 
it in ſnow, or by expoſure, in any other 
way, to cold; and then place it in a warm 
room, before the window (where, however, 
the rays of the ſun are prevented from en- 
tering) in ſuch manner, that one ſide of the 
bottle may come into cloſe contact with the 
cold pane of the window. In the courſe of 
ten or twelve hours, the ſtrongeſt part of the 


acid will arrange itſelf, in cluſters of cryſtals, 
Vol. II. No. 1. D all 
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-all that remains to. be done, is to pour off 


(S. 19.) proceſs with the cotton wick: and 


| Tam} 
all dong that fide of the bottle which 


touches the pane of the window, whilſt on 
the other fide of the bottle which faces the 
room, the much weaker portion of the vine- 


gar is found in a perfectly fluid ſtate; ſo that 


this fluid part into another bettet 


8. xXXXIII. 


From the weaker portion that is ſeparated 
in the concentration of the glacial vinegar 
(§. 31. 32.) more glacial vinegar may yet 
be obtained, by expoſure to cold, and more 
eſpecially by meafis of the before-deſcribed 


even the ſtill weaker mother-ley, which re- 


mains at laſt, may very eaſily be brought to 


cryſtallize afreſh by the help of a gentle diſ- 


tillation, in the manner pointed out at 


& 11. 


| 
S. XXXIV. | 
Deciſive experiments, and thoſe frequent- 
ly repeated, - have convinced me, that the 
54th __ is the higheſt pitch of concen- 
1 tration 


h 


ion 
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tration to which glacial vinegar is capable of 
being brought. In ſpite of all the pains I have 


taken, I have never yet been able, cither by 
diſtillation, or by any of the other concen- 
trating methods ($. 31. and 32.) to puſh 
the concentration of glacial vinegar even a 
ſingle degree farther ; on the contrary, the 
vinegar was rendered weaker by ſome degrees 
in all ſuch attempts. 


F. XXXV. 

The reaſon of this ſeems to be, that the 
acetous acid, like ſome of the mineral acids, 
when ſtill further dephlegmated, or deprived 
of -its watery parts, is no longer capable of 
remaining in a condenſed ſtate, but pro- 
bably aſſumes an aërial or gaſeous form; 
otherwiſe, in the further abſtraction of its 
watery parts, how could there be ſuch a 
conſtant diminution of its ſtrength ($. 34.) 
evidently owing to a loſs of acid ? 


& XXXVI. 


Upon this principle we can eaſily account 
for the extraordinary quantity of air bub- 
D 2 bles, 
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bles, which are produced. as often as the 
glacial + vinegar- paſſes from the fluid to the 
ſolid cryſtallized ſtate. 


The white appear- 
ance of the cryſtals n on the * 
cauſe. | 


* 


* XXXVII. 


Hlence, too, we ſee the impoſſibility of 


having a glacial vinegar, which ſhall retain 
Its ſolid cryſtallized form during ſummer, 
unleſs it be kept in a place where the 


warmth never exceeds, af moſt, 1 26 degrees. 


Thus, for example, in a cellar whoſe tem- 
perature remains conſtantly at 131 degrees, 
ſummer and winter, a ſtrong glacial vine- 
gar would-never become fluid ; but if the 
ſame vinegar ſhould. be brought into this 
cellar in a perfectly liquefied ſtate, it would 
never cryſtallize there, on account. of the 
difference between the temperature required 
for the - cryſtallization, and that which is 
r for the liquefaction of glacial vine- 
gar (5. 6. n. 1 and 2.) 


F. XXXVIII. 


- By very accurate experiments 1 have 


found, that the leaſt cold which ſuffices, 
without 


%* 


; 
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without the application of ice or ſnow, for 
the cryſtallization of a perfectly fluid glacial 
vinegar of the ſtrength of 54 degrees, is that 
of 132 degrees. All that is needful is, after 
letting the glacial vinegar ſtand ſome time 


in water of the above- mentioned tempera- 


ture, to open the bottle, and ſhakeſ it a little, 
fo that the exterunab air may enter, and have 


free acceſs to the vinegar... ..- 


ws O74 wv. 
* 1 a . * 


n ige XXXIX. T7. Hi ti 
Leah. we may at all times obtain glacial 


vinegar in a cryſtallized form, by means of 
an artificial cold; vis. Pour the vinegar into 


à thin, fender bottle; wrap round: this ſome 
rag moiſtened with a little rectifled vittiofic 
e 11 whirk i it t about e in che air. 
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It is a Senne worth of notice, 
that the weakeſt-glacial vinegar, in teſpect 
to the quantity of alkali neceſf. ry. to its H- 
turation. 's | Aronger than the Rrongelt 
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+ METHOD r 
DYING LINEN AND N . 


or 


BEAUTIFUL DEEP AND. LASTING - 
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By Mr. VOGLER, of Weilburg. 


p 24s the art of dying linen and cotton 
of a full and permanent black colour, 
was attended with great difficulty, not only 
the accounts of the manufacturers and dyers 
themſel ves, but alſo my own experiments 
on the ſubject, convinced me. After long 
and frequent trials, however, I at laſt diſs 
covered a method, which, on every repeti- 
tion, was found to anſwer. The as. 


is an exact account of the ſame. 


(1) 1 took two pints (32 ounces) of pure 
ſoft water, rain or ſnow water for example, 
ſuch as 1s collected i in the month of Febru- 
ary or March, and mixed with it, in a large 
bottle, two, or two and a half ounces of 

common 


& 2 1 
_ aqua fortis, and threw in, by de» 
 orees, of litharge, alſo, two or two and a half 
— or even half an ounce more, if the 
acid happened to be rather ſtrong. The 
bottle, not too ſtrongly corked, was then 
put in a warm Place, ag ſhaken from time 
to time. 1 
In a few * che 1 part was poured 
off from the ſediment, into a deep earthen, 
leaden, or pewter veſſel. In this nitrous 
ſolution of litharge, the cotton linen in in- 
tended t be dyed (ſuch as had been p 
ouſly well waſhed, though unbleached) was: 
immerſed, and ſuffered to macerate and ſagk. 
from ten to twelve hours; at the end of 
which time, after being three times well 
rinſed and, wrung out in pure cold water, 
it was dipped, well preſſed out, but Rill wet, 
in glue+-water, of not tod weak: 2 analicy. 
and was afterwards dried in the ſhade, care 
being taken that the glye-water ſhould he: 
previouſly preſſed, but not waſhed qut. 
Raw, unbleached, and looſely ſpun linen, 
or cotton yarn, ſuch as had been previouſly. 
lixiviated, that is, ſteeped in warm ley, and 
D 4 afterwards 


1 „1 
afterwards rinſed out in püte cold water, i is 
thereby better prepared, and takes the ma- 
ceration and colour teattcr = an Uther the 
Kknitted or woven ſtuff.” * 

Each ſkain is to be tied t up with two nooks 
and broad bindings of tape or ſtting, by 


means of which, if they ſhould become en- 
tangled together. during the ſoaking or dy- 


ing, they may be cafily Teparated . due 


4. 


a de glaelwater, in which the lneti or 
cotton (after the ſteeping i in the ſolution of 
litharge) was immerſed,” is made by boiling 
the common brown carpenter glue With a 
little water to a jelly, of which jelly, ſo much 
iS aftefwards to be diflolyed'i in boiling water, 
as ſhall give a glutinous conſiſtence td it 
when taken between the fingers; and yet 
not render it ſo thick is to prevent flvidity. 
This cauſes a füll and lating colour, as I 
| have already remarked in a former paper. 
(2) Ttook three parts of an ounce of well- 
bruiſed galls, and boiled the ſame in two full 
pints (34 or 35 ounces) of clear water, for 
example, rain or river water. After ſeven 
Ws | os 


=. i 
or eight minutes boiling, I put in three 
parts of an ounce of common ſalt, and im- 
mediately upon its ſolution, threw in the 
linen or cotton already prepared with the 
ſaturnine ſolution and glue- water (1). Af- 
ter they had remained boiling about ſeven or 
eight minutes, they were taken out, rinſed 
(and wrung out) three ſucceflive times in 
cold water, and dried in a ſhady place. 
Theſſtuff, which before was white, may 
now be obſerved to have acquired a dark 
grey colour, with a brightiſn yellow caſt; 
which is to be regarded as a * good. baſis 
for a black colou. 
In a former paper, I * mewn ws the 
different olutions of lead and its calx will 
render ſtuffs ſo prepared (when boiled with 
different colouring matters) capable of re- 
ceiving an exttemely full, though very dark 
and black colour, which penetrates deeply 
and copiouſly into the ſubſtance of the 
ſtuffs, and hence they may be uſed very ad- 
mann, in dyings of brown and black. 
In place of galls may be uſed an equal 
quantity of oak bark, the thin bark of the 
alder 


[ 4 ] | 
alder-tree, the rind of the walnut-tree root, 
the flowers or the ſhells of the pomegranate, 
rhus coriaria, potentilla en rse or the root 
of tormentil. | Ros 1154 
The common Galt, in ne Wanner, con- 
tributes its ſhare towards ſaturating and 
fixing the colour, and it is beſt to add it 
towards the end of the boiling, in order that 
the extraction of the colouring part from the 
galls, &c. as well as the impreſſion of the 
colour upon the ſubſtance of the linen, __ 
not be thereby impeded. 


(3) I prepared a ſolution of dive parts: of 
an ounce of common copperas, or vitriol of 
iron, and the ſame quantity of common ſalt, 
3 two pints, or 32 qunces of clean hot wa- 
In this I immerſed the ſtuffs prepared 
in * manner (2) with galls, or other ve- 
getable aſtringents, which in conſequence 
had become already, in ſome meaſure, black. 
After eight or ten hours, they were taken 
out, rinſed, and ſucceſſively preſſed out, in 
clean freſh water, and dried in the ſhade. 
The advantage derived from the common 
ſalt in this ſolution of copperas is, that not 
caly 


„ 

only leſs of the ground- colour with which 
the linen is already prepared, is thereby 
extracted, but the dyes, which are to follow, 
become better impreſſed, and are-more fully 
Mturated, as appears Thom? ſome of ap we 
mer experiments. 

(4) I boiled three parts of an.ounce of 
Brazil or log wood; in two full pints ( 34 to 
36 ounces) of rain or river water, and added 
to ĩt, after it had boiled about ſeven or eight 
minutes, a quarter of an ounce of white 
ſtarch, ſuch as had been finely levigated, 
and previouſly broken down in half a cup- 
ful of freſh water. As ſoon as this was diſ- 
ſolved by the boiling, I put into the liquor 
the linen, prepared as in (3) and ſuffered it 
to boil about ſeven or eight minutes; I then 
took it out, and after rinſing and wringing 
it out three times in cold water, I dried it in 
the ſhade. 5 

If its aden ſhould be too faint, cher li 
not yet a beautiful and full black, which, 
However, unleſs there be ſome miſmanage- 

ment, cannot happen, then the ſtuff muſt be 
macerated again in the copperas ſolution (3) 
I and 


1 . — —— — 
— 
, 


[ 44 J 
and boiled Aa ſecond time with the Brazil 
wood. ? 1E CE (. 


It will * a hs of ths defired fa 
black colour; which, however, is not yet ſo 
fixed as to bear being waſhed in ley, or ſoap 
and water. In order to bring it to this per- 

fection, the linen or cotton. was in the laſt 

Page.) treated in the following manner :|. :' 

(5) One ounce of well bruiſed galls, or 
any other aſtringent vegetable ſũbſtance 
(mentioned in 2) and two full pints, or 35 
ounces of glue water (ſuch as between the 
fingers diſcovered a gumniy conſiſtence) were 

placed over the fire. When the mixture Had 
boiled about ſeven or eight minutes, an 
ounce of copperas was diſſolved in it, and it 
was taken off. In this decoction, as-ſoon 
as it was cold, the linen or cotton, already 
prepared (as in 1, 2, 3, 4) was ſteeped, and 
ſuffered to remain an hour, when it was 
taken out, and dried in the ſhade; the liquor 
having been previouſly preſſed, but not 

, waſhed, out. In this ſtate the pieces of 
Muff were ſuffered to remain untouched for 
ſome time, that the dye might, in the fame 

| manner 
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| otherwiſe it may be too much eaten into by 


. 


manner as in the printing of cotton and In- 
dian ſtuffs, eat in and become fixed. At the 
end of thtee or four weeks, the ſtuff muſt be 
waſhed out ſeveral times in clean cold water; 
it ought not to remain unwaſhed longer, 


the laſt colour or dye, and become rotten. 
The decoction of Brazil wood (4) may be 
ſet aſide (if the operator chuſes) for ſome 
weeks, till it has acquired a bad ſmell, by 
which it does not loſe, in the leaſt, its co- 
louring property, but becomes much more 
uſeful. | 
The addition of white ſtarch promotes 
remarkably the ſolution and extraction of 


the colouring particles from this dye-wood, 


and helps to give the linen or cotton a more 
beautiful and deep colour. 

For boiling and ſteeping the colours and 
ſtuffs, earthen, braſs, or copper veſſels are 
proper, ſuch as are not too large, but the 
deeper the better, as in ſuch the articles to 
be dyed may be immerſed conveniently, and 


cannot riſe ſo eaſily above the ſurface. 
* * * * * 


IV. EX- 


IV. 
EXPERIMENTS WITH MANGANESE, 
AND 
PARTICULARLY WITH ITS AFRATED CALX 8 
By Mr. J. J. BINDHEIM, of Moſcow. 


N analyſing manganeſe, through all its 
component parts, I obtained from 
three ounces of that ſort which comes 
from Ilefeld (previouſly ſeparated as much as 
poſſible from all foreign matter) one dram, 
55 grains of filiceous earth, 24 grains of 
ponderous earth, two drams of calcareous 
earth, with a ſmall appearance of copper and 
iron; and three ounces fix drams of aerated 
calx of manganeſe, were ſeparated from the 
ſolution, by means of the mild alkali. 
From three ounces of black manganeſe, a 
conſiderable quantity of the pureſt dephlo- 
giſticated air was obtained by means of the 
pneumatic apparatus. 


The 


1 
The recompoſition or ſyatheſis of the 
ſame, from the ſeparated parts, I effected 
both in the humid and dry way. 

(a) To 120 parts of the calx of manganeſe, 
combined with fixed air, which are equal 
to 100 parts uncombined with air, I added 
eight parts of ſiliceous earth, one part and a 
half of aerated ponderous earth, and eight 
parts of crude calcareous earth. The two 
laſt were diſſolved in nitrous acid, and then 
heated a little, With the calx of manganeſe 
the treatment was the ſame. | 
Both ſolutions were then poured toge- 
ther, and the ſiliceous earth, which was fine- 
ly rubbed down, was thrown therein. I put 
the whole into a glaſs veſſel over a flow fire, 
and ſuffered all the nitrous acid to eva- 
porate, whereby a ſhining and firm maſs was 
obtained. In order to give this a reſemblance 
to natural manganeſe, without deſtroying 
its ſhining particles, it was coarſely rubbed 
down, mixed into a ſoft paſte with water, 
and dried. The reſult was in every reſpe& 
like the natural manganeſe, which under- 


went, through all its component parts, a 
decom- 
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decompoſition, and afterwards from its Ale 
parated parts a recompoſition. Wage 


(b) The ſame ſubſtances were taken in \the 
fame proportion as before, with this dif- 
ference only, that the calcareous and pon 
derous earths were deprived of their aerial 
acid by a ſtrong heat; the aerated manga- 
neſe was moderately heated by itſelf, till it 
became black; theſe were mixed warm, 
with eight parts of filiceous earth ; and the 
whole was worked into a paſte with a little 
water, and dried. Internally this artificial 
compound reſembled the natural one, but in 
its external appearance it differed a little, as 


it wanted luſtre. 


One ounce of aerated calx of e 
was diſſolved quickly, and with ebullition, 
in diluted nitrous acid, in conſequence of 
which it loſt two drams one ſcruple in 
weight. The ſolution was placed upon an 
open fire in a glaſs retort. During the eva- 


poration ſome ſhining metallic particles at- 
tached themſelves to the ſides of the retort; 


and as the mixture acquired conſiſtence, it 
threw op a ſtrong ſcum. After the acid was 
entirely 


1 9 J 


entirely evaporated, there were found in the 
reſiduum, five drams, two ſcruples of reviv- 
ed metal. On repeating the experiment 
with pure dephlogiſticated nitrous acid, the 
reſult was the ſame. | 
I diſcovered the effects of aerated calx of 
manganeſe, upon red precipitate (calx of 
mercury) by the pneumatic apparatus in the 
following manner: from a mixture of 40 
grains of the firſt, and 80 grains of the laſt, 
a quantity of air was diſengaged before the 
mixture, which was placed in a ſtove, had 
well become warm; on applying a very mo- 
derate heat, a watery evaporation took 
place. During the extrication of the air, 
the quickfilver ſhewed itſelf in a revived 
ſtate, and on increaſing the heat, it was 
completely ſublimed and driven over. It 
amounted to 70 grains in weight. The air 
which had been collected in this proceſs, 
and which had nearly filled an eight ounce 
receiver, proved, on examination, to be of 
two kinds, viz. fixed air, which was the 


larger portion, and common air, 
„ It 
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and by means of a ſtrong fire, the contents 


[ 50 1 


It appears, in truth, as if there was ſome 
contradiction here, and ſome fault in the re- 


ſult, while, in this experiment, the red pre- 
cipitate gave out vital air; however this 


does not follow, nor can it follow. Ought 


not then the vital air, which was here 
found in the mixture, to be conſidered as the 
parent of the fixed air, in ſomewhat of a 
ſuperabundant quantity, and that the latter 
owed its origin to the former ? 


Aerated calx of manganeſe and white 


arſenic, of each ane dram, were mixed with 


an equal weight of the alkali of tartar, 
and firſt were brought into heat in a firmly 
covered crucible (otherwiſe the coverlet will 
be thrown off). After the elaſtic fluids were 
expelled, the crucible well luted, and all 
was dry, it was placed in a wind-furnace, 


were fuſed in half an hour. ' I found, on 
breaking the crucible, 77 grains of a black 
ſhining regulus, which did not poſſeſs any 
very ſtrong coheſion. When a bit of it was 
worked with the blow-pipe upon charcoal, 

| it 
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it came immediately into fuſion, whereby 


the arſenic was ſeparated, It then loſt its 
eaſy fuſibility, and a hard black — but- 

ton remained behind. 
In diluted vitriolic, nitrous, and marine 
acids, the aerated calx of -manganeſe dif. 
ſolved completely in the cold ; with the 
_ firſt it yielded ſmall white ſhining cryſtals, - 
which lay one over the other, and were eaſi- 
ly ſoluble in water. With the nitrous acid, 
ſimilar cryſtals were obtained, which, by a 
moderate application of heat, were eaſily 
| fuſed; they remained dry in a temperate, 
but not moiſt air: the cryſtals with marine 
acid, on a moderate expoſure to the blow- 
pipe upon charcoal, ſuffered the acid preſent- 
ly to fly off, and then aſſumed a metallic 
luſtre. With the fluid acid of phoſphorus 
(from bones) they produced a ſort of gummy 
maſs, which eafily became moiſt in the air, 
and after a continued blowing upon heated 
charcoal, melted into a ſmall metallic 
button. 
By the help of heat, and a-large quantity 
of the acid, it was completely diſſolved in 
E 2 Mr. 
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Mr. Weſtendorf's vinegar, and the clear 
browu ſolution, afforded flat, pointed, lan- 
cet- ſhaped cryſtals, which did not deliqueſce 
on expoſure to the air. When a little of 


the aerated calx of manganeſe, mixed with 
water ſaturated with fixed air, was ſet to 


freeze, the congelation took place not only re 
faſter than happens without the addition of tl 
the latter to the former, but the cryſtalliza- h 
tion of the ice was remarkably different. fl 
Nature and operation of the aerated calx of G 
manganeſe, treated in the humid way with 1 
dephlogiſticated alkali. f 
WHEN cryſtallized phlogiſticated ve- 4 
getable alkali, and an equal quantity of the p 
acrated calx of manganeſe, with a due pro- © 
portion of diſtilled water, were digeſted toge- a 
ther, the ſolution afterwards filtered, and the c 
cryſtallization promoted, a pure cryſtallized Y 
alkali was obtained, which no longer poſſeſſ- I 
ed any veſtige of the blue-colouring proper- 4 
ty. If this however happened not to be | 
pure previous to phlogiſtication, or was 0 


phlogiſticated 
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phlogiſticated with impure Pruſſian- blue, 
which, when not ſufficiently edulcorated, 
is commonly mixed with vitriolated tartar, 
then this neutral ſalt is firſt precipitated, and 
becomes deprived, like the other, of the 
blue-colouring matter, which is found in the 
reſiduum, along with the calx of manganeſe 
therewith employed. By this operation 
however, the colour itſelf, and the weight 
firſt taken, ſuffer little or no change. 


From this reſiduum the baſis of the blue- 
colouring matter in the Pruffian-blue, ap- 
| peared in a dry ſtate, and it was obtained 
from thence in ſeveral ways, of which at 
preſent I will only relate two. 
I! divided the reſiduum into two equal 
parts, one of which I digeſted in Weſtendorf's 
vinegar, till the acid diſcovered no more 
> action upon it. A fourth part of it remain- 
ed undiflolved. The other half I treated 
with diluted nitrous acid in the ſame man- 
ner.—The reſult was like the foregoing in 
every particular, and both diſcovered the fol- 
lowing properties: when a little of the un- 
diſſolved refiduum was mixed with a ſolu- 
| E 3 don 
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tion of vitriolated tartar, it was immediate- 
ly tinged of a yellow colour, and thereby 
acquired the property of precipitating diſ- 
ſolved iron, blue. The ſame effect alſo took 
place on mixing ſome of it either with the 

mild alkali, ſeparated before, or with ano- 
ther in ſolution: when digeſted with 
weak vitriolic acid, which was unrectified, 
and diluted with a good deal of warm wa- 
ter, it threw down a clear blue precipi- 
tate. In like manner, on letting it ſtand 
with colourleſs marine acid in a warm 
place, it thereupon became of a yellow co- 
Jour, This did not proceed from iron; 
on the contrary, the ſolution of iron was 
precipitated of a light blue. As one of its 
_ peculiar properties, I alſo remarked that, on 
holding ſome of it over a lighted candle, 
upon a poliſhed knife, it began to inflame 
quickly, as ſoon as the iron was well heated, 
and there remained behind ſcarcely more 

1 than half, that, like iron, was magnetic, a 
1 property which it had not before. 
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From repeated experiments with this ex- 


tract or quinteſſence of Pruſſian-· blue, I have 
5 found 


g 


1 
found that the application of any acid, whe- 
ther free or fixed, greatly contributes to 
quicken the operation of the blue colour- 
ing matter. The reſult was the fame with 
fixed air, volatile ſulphureous acid, vitriolic, 
nitrous, marine, and acetous acids; and pro- 
bably alſo the other remaining acids, with 
which I have not yet made any experiments, 
would have the ſame effect. Perhaps this 
colouring ſubſtance is alſo preſent in many 
others, though with all the known neutral 
ſalts, the caſe may not be the ſame as it is 
here with the vitriolated tartar. I leave 
this to be determined by future obſervations. 
From the experiments which follow, it 
appears that the colouring matter of Pruſ- 
ſian- blue has a ſtronger attraction to the 


atrated calx of manganeſe, than to the ve- 
getable alkali. 
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V. EXPERIMENTS 
ON THE 


ALKALINE ' SUBSTANCES 


VSED IN 


BLEACHING; 


By RICHARD > KIRWAN, Eſq. F. R. S. and NI. x. I. A. 


8. . Mp 
LEACHING being one of thoſe arts 
_# which confiſt in ſcarce any thing elſe 
than a particular application of ſome of the 
general principles of chemiſtry, it might be 
expected that the knowledge of the inſtru- 
ments it employs, would keep pace with the 
progreſs and improvements of that ſcience 
to which it is ſubordinate, and ſo much the 
more, as the nature of alkaline ſubſtances in 
general, which are its proper inſtruments, 


* From the Tranſactions of the Royal Iriſh Academy for 1789. 
Dublin, 1790. 
has 
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bas been in great meaſure explained by the 
celebrated Doctor Black, upwards of thirty 
years ago; yet it has ſo. happened, that on a 
late occaſion, when a ſcarcity of theſe ſaline 
ſubſtances, imported from foreign countries, 
unhappily prevailed i in thin bibel it was 
could be ſupplied by materials Lal 
at home. In the courſe of this diſcuſſion, 
it evidently appeared, from the contradictory 
teſtimonies of many of the principal bleach- 
ers, that, however they might excel in that 
art, when well provided with the inſtru- 
ments they employ, they were but little ac- 
quainted with the general agency of the 
inſtruments themſelves, and their reſpective. 


powers, or even with the moſt advantageous . 
and economical method of employing them. 


To elucidate theſe points by an analy ſis of 


ſome of the differeut ſubſtances employed by 
bleachers, and by giving a ſure method of 
diſtinguiſhing the relative powers of every 
ſaline ſubſtance they may uſe, together with 
an account of the beſt method of obtaining 
them, as well as of adapting them to the 


pur poſe 
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purpoſe of bleaching, is the object of this 
paper. This taſk, which I have impoſed 
upon myſelf ſolely with a view to the utilt- 
ty of the public, requires no ingennity, and 
might have been long ago well executed by 
many others, if chemiſtry, which has fo 
many votaries of the higheſt rank in the 
moſt civilized parts of Europe, had been 
more known and cultivated in this country, 


which, perhaps, of all others, ſtands moſt 
in need of its aſſiſtance. 


. II. 


Barilba. T's 
| Of this ſubſtance there are ſeveral ſorts 
made of different plants*, but the beſt is 
that formed near Alicant, at a diſtance from 
the ſea, by the combuſtion of a plant called 
by the inhabitants Barilba, and deſcribed by 
Juſſieu in the Memoirs of the Academy of 
Paris for 1717, under the name of Kali bi, 
panicum ſupinum annuum, ſedi foliis brevibus. 


— 


It ſeems to be claſſed by Linnæus under the 


gee Colonel Conyngham's letter, report of the Committee of 


the Houſe of Commons of Ireland, 1788, p. 87. 
pentandria 
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pentandria digynia, by the name of Salſola 
vermiculata fruteſcent foliis ovatis acutis car- 
nfis, and ſhould carefully be diſtinguiſhed 
from the various kinds of Salicornia which 
he ranges under the title of monandria 
monogynia; and alſo from other plants 
vrhich he calls Chenopodia, which yield an 
alkali, but leſs pure than the Sa//o/a. Theſe 
plants being dried to the ſame degree as hay, 
are burned in pits nearly as kelp is with us; 
the aſhes and ſalt run into a greyiſh blue 
maſs, which is the barilha+. The beſt ſort 
is here called Sweet Barilba. 

The fweet baritha which I examined was 
molt obligingly prefented to me by Mr. 
Byrne, an eminent merchant of Dublin. It 

was of à bluiſh colour, covered over with a 
faline powder, exccedingly hard, and had a 
ſmart alkaline taſte. When broken it look- 
ed black in the fractured part, and viſibly 
contained pretty large pieces of charcoal. 
To find the proportion of fixed air in this 
ſubſtance; having reduced a quantity of it 
to fine powder, I poured on an ounce of it 


T And by the French Soude, as being employed in ſoldering me- 
a ſuf- 


tals. 
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a ſufficient quantity of marine. acid, and 
found it to loſe by the action of this acid 80 
grains of its weight, conſequently one pound 
Troy of this ſubſtance contains 960 grains of 
fixed air (mixed with a little that had an 
hepatic ſmell) that is, exactly one-fixth of 
its weight. Other parcels contained ſome- 
what more, and others ſomewhat leſs. 

As this ſubſtance evidently contained 
ſome parts that were ſoluble in water, and 
ſome that were inſoluble. therein; to dif- 
cover the weight of each, I poured on one 
pound of it reduced to fine powder, thirteen 
pounds of water, moderately hot, ſuccefirve- 
1y; this water had previouſly been boiled 
and filtered, and contained no other impurity 
than a flight trace of common ſalt. This 
quantity of water was neceſſary to exhauſt 
all the ſoluble matter in the barilba. 

The ſolutions were taken in ſix different 
portions, none of them betrayed the ſmalleſt 
mark of ſulphur, of which I was aſſured by 
trying them with the nitrous ſolution of 
filver, nor did the Pruſſian alkali diſcover 
any veſtige of iron. 


By 
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By eighteen ſucceſſive evaporations and 
cryſtallizations, I obtained 4881 grains of 
faline matter, the different ſpeeĩes of which 
I ſhall preſently mention, and 2903 of in- 
ſoluble matter. 

It may at firſt ſight appear extraordinary, 
that the ſaline matter and the inſoluble part 
ſhould weigh more than the pound of baril- 
ha that ſeemed to afford them, for this 
amounts only to 5760 grains, and the two 
former weigh 7784 grains ; but it ſhould be 
conſidered, that theſe products were obtain- 
ed not from the barilha alone, but from the 
barilha and the water in which the falts 
were diſſol ved, whoſe cryſtals retained a great 
quantity of it, and alſo from the air to 
which the ſolutions were expoſed, and 
which they abſorbed in large proportion. 
As the quantity of the inſoluble matter 
was ſubject to no ſuch deceptive appearance, 
I began by examining the weight of that, 
for this being ſubſtracted from 5760 grains, 
neceſſarily determined the true weight of 
the ſaline part; and as the ſtate in which 


the ſaline part exiſts in barilha depends, in 
ſome 
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ſome meaſure, on the earths and charcoal 
with which it is united, as well as the moſt 
advantageous method of uſing it, I examined 
the nature and * of theſe very mi- 
nutely. 

Having, titre, dried the inſoluble 
matter for a conſiderable time in a flow heat, 
until it appeared as dry as the barilha itſelf, 
and having found its weight in that ſtate to 
amount to 2903 grains, or 6,04791 ounces, 
I took one ounce of it, and drying it in 2 
a heat little below redneſs, found it to loſe 
38 grains of moiſture, 

Another ounce of the ſame reſiduum be⸗ 
ing treated with dilute marine acid, loſt 
125, 5 grains of its weight, and this loſs ex- 
preſſes the quantity of fixed air contained 


in it. 


Another ounce being calcined in a white 
heat for about one hour, loſt 200 grains of 
its weight; and on repeating this experi- 
ment, I found the loſs amount to 199 
grains. 

Laſtly, on t the 281 grains ieh remained 
after this experiment, I poured dilute ma- 


rine 
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rine acid, and found the quantity of fixed 


air to be 106 grains, 

Hence I deduce the weights of the ſeveral 
ſubſtances diſſipated by the calcination of 
an ounce of the inſoluble reſiduum of the 
barilha. 

iſt, The weight of the fixed air loft was 
125,5—1I06==18,5 grains. 

2dly, The loſs of moiſture was 38 grains. 
3dly, The loſs of the fixed air and moiſ- 
ture amounted together to 56, 5 grains. This 
deducted from the intire loſs, that is, from 
199 grains, gives the loſs ariſing from the 
combuſtion of the charcoal, and conſequent- 
ly its quantity 199—56, 5==142,5 grains. 

I next proceeded to examine the fixed in- 

combuſtible part that remained after the 
above calcination. On the 279 grains of 
this, which remained after the calcination 
of an ounce of the inſoluble part, I poured a 
quantity of diſtilled vinegar, whoſe ſpecific 
gravity iu the temperature of 622, was t, oo8, 
and digeſted that reſiduum therein for ſixteen 
hours in a heat little more than 100. After 
edulcoration and deſiccation I found the 


weight 
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| weight of what remained  undiffolved to 
"7 amount to 63 grains. U pon this experiment 
=. I reaſoned tas: : 281 grains of a reſiduum 
_— of this ſort contained 106 grains of fixed air, 
þ = therefore the 279 grains, ſubjected to the 
vincgar in this experiment, muſt have con- 
tained 105, 24, which were diffipated by the 
action of the acid; there remained, there- 
fore, of mere earth only 173,76; but of 
theſe 63 eſcaped the action of the acid; 
therefore there were diſſolved 1 10,76. And 
as diſtilled vinegar can act only on calcare- 
ous and muriatic earth (the barytic being 
not expected) the 110,76 that were diſſolved, 
muſt have conſiſted of either or both of theſe, 
and the undiſſolved 63 grains muſt have 
been argillaceous or ſiliceous. 

To determine the firſt point, I diſtilled 
in a glaſs retort the acetous ſolution, which 
was very ,voluminous, until no more than 
about four pints remained. - During the 
diſtillation, ſome earth was depoſited, which, 
when dried in a red heat, amounted to four 
grains. This I re-diflolved, and finding it 
Pe. by cauſtic volatile alkali, judged 

it 
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it to be magneſia. .T then took as much of 


the acetous ſolution as amounted to one- 
fixth of the whole, and pouring cauſtic vo- 
latile alkali upon it, obtained nearly three 
grains, or more exactly 2,83 grains of mag- 
nefia precipitated by the alkali. Whence I 
concluded the whole ſolution to contain 17 
grains,.to which adding the four grains de- 


| poſited, we have the entire quantity of mag- 


neſia diſſolved by the vinegar = 21 grains, 
and conſequently the remainder of 110,76 
grains, namely, 89,76, muſt have been cal- 
careous earth. 

I alſo examined the quantity of this earth 
in another manner; to the fiye-ſixths of 
the acetous ſolution that remained, I added 
gradually vitriolic acid, whoſe ſpecific gra- 
vity was 1,463, as long as any precipitation 
appeared to take place, then pouring off the 
vinegar, I edulcorated the reſiduum, and 
having drieg it, found it to weigh 240 


grains, and conſequently if the whole ace- 


tous ſolution had been uſed, the reſulting 
ſelenite would have weighed 288 grains. 


Now 100 grains of ſelenite contain 32 of 
Vol. II. No. 1. F cal- 
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calcareous earth, therefore 288 grains con- 
tain 92,16 grains, which differs inconſider- 
ably from the former determination. 
Laſtly, the 63 grains which eluded the 
action of the acetous acid, being digeſted in 
ſpirit of ſalt, left a reſiduum of 41, 3 grains, 
which therefore were filiceous ; the remain- 
der not being precipitable by the vitriolic 
acid, was conſequently argillaceous earth ; 


hence the quantities of theſe ingredients in 


480 grains of the . park of barilha, 
were found to be, | 


And in the whole inſoluble part. 
— * Grains, 

Fixed air 125,5 759 
Water 38 229,82 
Charcoal 142, 5 861,82 
Calcareous earth 89,76 542,86 
Muriatic - 21 ö 
Argillaceous 21,7 I 31,23 
Siliceous = 41,3 2249,58 

479-76 2901,31 


Error ,24 Error 1,69 
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I now return to the ſoluble part of the 
barilha, which neceſſarily amounted only to 
2857 grains, as 5760-2903 82857. 

In the firſt place I obtained 4213 grains 
of pure cryſtallized mineral alkali ; but theſe 
cryſtals are known to contain but one-fifth 
of real alkaline ſubſtance, the remainder of 
their weight being fixed air. and water of 
cryſtallization, therefore one pound of baril- 


ha contains but 842 grains of pure real alkali. 


Beſides this, I alſo obtained 127 grains 
of a mixture of mineral alkali and common 
falt, which I could not eaſily ſeparate, and 
346 grains of a mixture of vegetable and 
mineral alkali, with a ſmall proportion of 
extractive matter, and ſome digeſtive alt, 
as I believe; this maſs conſtantly attracted 
moiſture, I weighed it hot and dry, but 
forgot to examine the portion of fixed air 
it contained; it could not be leſs, nor much 
more, than 28 per cent. and therefore this 
maſs contained about 250 grains of mere 
alkali. | 

Theſe ſolutions, and particularly the laſt 
portions, afforded alſo 125 grains. of G lau- 
ber's ſalt, and 70 of common ſalt; but the 
F 2 Glauber's 
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Glauber's ſalt at leaſt did not exiſt in a 


cryſtallized form in the barilha; and as 100 
grains of it are reduced to 42 by expelling 


the water of cryſtallization, no more than 


53 grains of it can be deemed to have pre- 
exiſted in the barilha. 

Theſe ſolutions alſo depoſited 20 grains 
of earth. 

Hence the weights of the different in- 


gredients contained in one pound of ſweet 


barilha are as follows: 


Fixed air 960 

Charcoal | 861,82 
Calcareous earth _— 
Muriatic earth 1 
Argillaeeous 131,23 1050, 67 
Siliceous 249,58 


Mineral alkali, pure 842 
Mineral ditto, impure 250 
Mi::eral ditto, mixed 
with common falt 127 
_ Glauber's ſalt 125 
Common falt 1 


Earth depoſited 20 


1219 


4306, 49 
Water 1453.51 


Total 5760,00 
Hence 
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Hence we ſee, that the alkaline part of 
barilha is nearly in a cauſtic ſtate, for the 
entire pound of barilha contained but 960 
grains of fixed air, and of this quantity we 
have ſeen that 759 were contained in the 
earthy part. Therefore only 201 grains 
were contained in the faline part. Now 
960 grains of this (and the mere alkaline 
part did not certainly amount to leſs) require 
for their ſaturation at leaſt 700 of fixed air, 
therefore they wanted at leaſt two-thirds of 
the quantity requiſite to ſaturate them. And 


hence bleachers ſhould not uſe boiling water 
to extract the ſaline ſubſtance of barilha, for 


the alkaline part being in a cauſtic ſtate, 
diſſolves part of the. coaly matter with 
which it is united, which ſullics the ſolu- 
tion, gives it a dark hue, and afterwards is 
depoſited on the linen, and cannot be ſepa- 
rated by acids. 


$ III. 
Of Dantzic Pearl Aſh. 


This falt was alſo ſent to me by Mr. 
Byrne, It is exceeding white, and if not 
F 3 expoſed 


1 

expoſed to the air, very hard, and poſſeſſes 
an alkaline taſte. 
The quantity of fixed air and earth con- 
tained in different parcels of this ſubſtance 
is variable; in ſome ounces I found the 
quantity of fixed air to amount to 100 grains, 
in others to 115 ; and, therefore, at a medi- 
um, it may be rated at 107,5 grains, or 1290 
grains, in one pound Troy. The earth re- 
maining after the ſolution of one pound 
amounted to 20 grains. 

One ounce of this ſubſtance gradually 
heated to redneſs, and kept in that heat for 
three quarters of an hour, loſt 70 grains of 
its weight; and being then diſſolved in ſpirit 
of ſalt, loſt 72 grains; therefore the quantity 
of moiſture in one ounce of this ſubſtance 


was 70—107, 5—72==34,5 grains, or 414 in 
one pound. 
Again, after ten evaporations, I procured 
from one pound of this ſubſtance 505 grains 
of tartar vitriolate, the laſt portions of which 
appeared by the teſt of the nitrous ſolution 
of ſilver, to contain ſome digeſtive ſalt, and 
alſo 36 grains of this laſt containing a por- 


tion 
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tion of tartar vitriolate ; about 18 grains of 
earth were depoſited during the evaporations. 
The remainder of the pound, after all theſe 
deductions, muſt have conſiſted of pure mere 
alkali. - Hence the ingredients in a pound 
muſt have been nearly in the following quan- 
tities : 


Fixed air = 1290 
Moiſture — 414 
Tartar vitriolate 505 
Digeſtive ſalt and ditto 36 
Earth. . - A 38 

228 3. 5760 


Mere alkali 3477 —2283 
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$700 * 3477 

Diſguſted by the tediouſneſs of theſe ex- 
periments, and recollecting that the alkaline 
part of theſe ſalts was that alone with which 
bleachers had any concern, I bethought my- 
ſelf of an eaſy practical method of diſcover- 
ing the preſence of this principle, and de- 
termining its quantity in all ſubſtances in 

| „ which 
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which it exiſts, either uncombiried, or com- 
bined only with fixed air or ſulphur. 


8. IV. 


To diſcover whether an * quantity of fixed 
alkali worth attention exiſts in any ſaline 
compound, diſſolve one ounce of it in boil- 
ing water, and into this ſolution let fall a 
drop of a ſolution of ſublimate corroſive ; 
this will be converted into a brick colour, 
if an alkali be preſent, or into a brick colour 


mixed with yellow, if the ſubſtance tried 
contains lime. 

But the ſubſtances aſe by en be- 
ing. always impregnated with an alkali, the 
above trial is in general ſuperfluous, except 
for the purpoſe of detecting lime. The 
quantity of alkali is therefore what they 
ſhould chiefly be ſolicitous to determine, 
and for this purpoſe : 

1ſt, Procure a quantity of alum, ſuppoſe 
one pound, reduce it to powder, waſh it with 
cold water, and then put it into a tea-pot, 


pouring on it three or four times its' weight 
of boiling water. 


2dly, Weigh 


1 


_ 2dly, Weigh an ounce of the aſh or alka- 
line ſubſtance to be tried, powder it, and put 
it into a Florence flaſk with one pound of 
pure water (common water boiled for a 
| quarter of an hour, and afterwards filtered 
through paper, will anſwer) if the ſubſtance 
to be examined be of the nature of barilha, 
or pot-aſh; or half a pound of water if it 
contain but little earthy matter, as pearl- 
aſh ; let them boil for a quarter of an hour: 
when cool let the ſolution be filtered into 
another Florence flaſk. 

3dly, This being done, . pour 
the ſolution of alum hot into the alkaline 
ſolution alſo heated; a precipitation will 
immediately appear; ſhake them well toge- 
ther, and let the efferveſcence, if any, ceaſe 
before more of the aluminous ſolution be 
added ; continue the addition of the alum 
until the mixed liquor, when clear, turus 
ſyrup of violets, or paper tinged blue by rad- 
diſhes, or by litmus, red; then pour the 
liquor and precipitate on a paper filter 
placed in a glaſs funnel, the precipitated 
earth will remain on the filter; pour on this 


a pound 
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a pound or more of hot water gradually, 
until it paſſes taſteleſs; take up the filter, 
and let the earth dry in it until they ſeparate 
eaſily, then put the earth into a cup of Staf- 
fordſhire ware, place it on hot fand, and dry 
the earth until it ceaſes to ſtick to glaſs or 
iron, then pound it, and reduce it to pow- 
der in the cup with a glaſs peſtle, and keep 
it a quarter of an hour in a heat of from 
470 to 500“. 
Athly, The earth being thus dried, throw 
it into a Florence flaſk, and weigh it; then 
put about one ounce of ſpirit of ſalt into 
another flaſk, and place this in the ſame 
ſcale as the earth, and counterbalance both 
in the oppoſite ſcale : this being done, pour 
the ſpirit of ſalt gradually into the flaſk that 
contains the earth; and when all efferveſ- 
cence 1s over (if there be any) blow into the 
flaſk, and obſerve what weight muſt be add- 
ed to the ſcale containing the flaſks, to re- 
ſtore the equilibrium; ſubtract this weight 
from that of the earth, the remainder is a 
weight exactly proportioned to the weight of 
mere alkali of that particular ſpecies which 
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is contained in one ounce of the ſubſtance 
examined; all beſide is ſuperfluous matter. 

I have ſaid that alkalies of the /ame 
| ſpecies may thus be directly compared, be- 
cauſe alkalies of different ſpecies cannot but 
require the intervention of another propor- 
tion; and the reaſon is, becauſe egua/ quan- 
tities of alkalies of different ſpecies precipi- 
tate wnequal quantities of earth of alum. 
Thus 100 parts by weight of mere vegetable 
alkali, precipitate 78 of earth of alum ; but 
100 parts of mineral alkali precipitate 170, f 
parts of that earth. Therefore the precipi=- 
tation of 78 parts of earth of alum by veget- 
able alkali, denotes as much of this as the 
precipitation of 150,8 of that earth by the 
mineral alkali denotes of the mineral alkali. 
Hence the quantities of alkali in all the dif- 
ferent ſpecies af pot-aſhes, pearl-aſhes, weed 
or wood-aſhes, may be immediately com- 
pared by the above teſt, as they all con- 
tain the vegetable alkali, and the different 
kinds of kelp or kelps manufactured 1n dif- 
ferent places, and the different ſorts of baril- 


ha, may thus be compared, becauſe they all 
„„ one 


7 
contain the mineral alkali; but kelps and 
pot-aſhes, as they contain different ſorts of 


alkali, can only be compared together by 
means of the proportion above indicated. 


The application of this teſt is founded 
on the following principles : 


1ſt, That a hot ſolution of a free alkali, 
or. of an alkali combined only with fixed 
air or ſulphur, can hold no terreno or metal- 
lico neutral (alt in ſolution; though it may 
alkalino neutral ſalt or quicklime, if the al- 
kali be free from fixed air. 


2d, That earth of alum cannot be preci- 
pitated either totally or partially by the hot 
ſolutions of any alkalino neutral ſalt, and 
therefore that its precipitation is always due 
to the preſence of a free alkali, or at Jeaſt of 
an alkali combined only with fixed air or 
ſulphur, to whoſe quantity it is always pro- 
portional. It is true quick-lime will alſo 
decompoſe alum, bnt the preſence of quick- 
lime is eaſily diſcovered by the addition of a 
few drops of any mild alkaline ſolution, 
and by the ſame means as eaſily ſeparated. 


za, That 


. 1 
3d, That if the earth of alum takes up 
fixed air (which would increaſe its weight) 
this air will be ſeparated by the heat employ- 
ed in drying it, or at leaſt by the ſpirit of 
ſalt poured upon it, and ſo may alſo another 
heterogeneity which will hereafter be men- 


tioned. 


I can fee but one inaccuracy attending 
this teſt, and that of little moment; it is 
this, if the alkali contains ſulphur, this will 
alſo be precipitated with the earth of alum, 
and increaſe its weight. The limits of this 
inaccuracy, at leaſt in common caſes, ſcarce- 
ly reach two or three grains, as we ſhall pre- 


ſently find. 


Sulphur is eaſily detected in any y alkaline 
ſolution by faturating it with an acid; he- 
patic air 1s generally developed, and the 
liquor becomes troubled. 

Not only the proportion, but alſo the ab- 
ſolute weight of alkali in different alkaline 
ſubſtances or aſhes may be found by this 
teſt, as will appear by the following experi- 
ments. 


. 
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Of the quantity of mere alkali in al ferent al- 
kaline ſubſtances, as exhibited by the alumi- 
nous teſt. | 
Cryflallized Soda. 

I begin with this as being the pureſt mi- 
neral alkaline ſubſtance in a dry form, pro- 
duced by art. Though it contains only 
one-fifth of its weight of real alkali, the re- 
mainder being water and fixed air, but the 
proportion of alkali being invariably the 
ſame, it is the fitteſt for a ſtandard with 
which. other ſubſtances containing the ſame 
fort of alkali may be compared. I found 
that as much of this ſubſtance as would con- 


tain 480 grains of mere alkali, would preci- 


pitate 725 grains of earth of alum dried and 
treated as already mentioned, and conſe- 


quently that 480 grains of mere mineral al- 
kali precipitate, 725 of earth of alum. 


Note, that in this and all the ſubſequent 
experiments, a little more earth of alum is 

precipitated than is mentioned, becauſe a lit- 
tle 
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tle always remains 1n the filtering paper that 
cannot be had out of it; and I have reaſon 
to think by weighing the paper before and 
after, that this quantity amounts to three 


or four grains, but as this defect is the ſame 


in all caſes, it does not invalidate the com- 
pariſon. 


Sweet Barttha. 
The ſolution of one ounce of barilha pre- 
cipitated 174 grains of earth of alum, there- 
fore, ſince 725 grains of earth of alum re- 
quire for their precipitation 480 of mere mi- 
neral alkali, 174 grains of that earth require 
115,2 of mere mineral alkali, And conſe- 
quently one ounce of barilha contains but 
115, 2 of mere alkali; and one pound of 
barilha ſhould contain 1382, 4 grains. This 
quantity exceeds by about one- eight the 
quantity I found by direct analyſis, but poſ- 
fibly one pound may contain more than 
another, for it could ſcarcely happen that I 
ſhould commit a miſtake of that magnitude. 
I muſt not here omit an odd appearance 
that occurred in this experiment: The earth 


of alum in drying acquired a blueiſh colour, 


and 


Wo 
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and when ſpirit of ſalt was poured on it, to- 


diſengage the fixed air it might contain, the 
blue colour was more developed, and ſome 
blue particles floated in the liquor. This 
' ſeems to proceed from the tinging matter of 
Pruffian-blue, which has been found in ba- 
rilha. The weight of this I have not exa- 


mined, but it could not exceed one or two 
grains. 


Cunnamara Kelp. 

This was manufactured by Mr, Martin 
Mealy, and ſent to me by Mr. Francis 
French, -an eminent merchant in Dublin. 
It is a hard porous black ſubſtance, mixed 
with white and grey ſpots, its ſmell ſal- 
pbureous, and its taſte mixed, being that of 
common falt and alkali; One ounce of it 
diſſolved in marine acid, loſt 24 grains of 
its wel ght, which eſcaped in an atrial form. 
This air was hepatic. | 

Another ounce diffolved in boiling wa- 
ter left an inſoluble reſidue, which being 
heated in a crucible to redneſs, weighed 165 
grains; this reſidue efferveſced with acids, 
and ſeemed for the moſt part calcareous. 

The 
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| The ſolution by the teſt of the nitrous ſo- 
lation of filver evidently contained ſulphur, 
and the Pruſſian alkali gave manifeſt ſigns of 
iron. 


This ſolution precipitated 25 grains of 
earth of alum, and therefore contained 16, 5 


grains of mere alkali. During the precipi- 
tation of the earth of alum, much hepatic air 
was emitted, and the earth was ſullied by 
the ſulphur, though only a few grains of 
this can be preſumed to be mixed with 
_ , 

To find the quantity of ſulphur in this 
kelp, I diſſolved two ounces of it in pure 
water, and ſaturated the ſolution with marine 
acid; the liquor became turbid, and partly 
by filtration, and partly by ſpontaneous de- 
poſition (for ſome of the ſulphur paſſed 
through the filter) I obtained eight grains of 
ſulphur, which gives four grains for each 
ounce, befides what exhaled in hepatic air. 

In order to eſtimate the quantity of ſul- 
phur which a given quantity of mineral al- 
kali is capable of containing, I diſſolved 400 
grains of cryſtallized mineral alkali, in fix 

You 15.0. 1; G times 
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times its weight of water (this quantity of 
the cryſtals contained 80 grains of mere al- 
kali) and to this I added 80 grains of ſul- 
phur, and boiled them for half an hour; on- 
ly 60 grains of ſulphur were diſſolved, by 
which I found that this alkali can take up 
nearly three-fourths of its weight of ſul- 
phur in the moiſt way; I ſay nearly, as ſome 
earth remained with the undiſſolved ſulphur. 
With this ſaturated liver of ſulphur, I pre- 
cipitated a ſolution of alum, and found the 
precipitate to amount to 130 grains. Now 
80 grains of mere mineral alkali can preci- 
pitate only 120, 8 grains of earth of alum; 
therefore nine grains of the above precipi- 
tate were ſulphur. Yet this ſmall propor- 
tion of ſulphur was very viſible in the earth 
of alum when heated to 500 degrees, by its 
ſtrong yellow colour; therefore in the pre- 
cipitation of the earth of alum by kelp, in 
which no ſulphur was viſible, the propor- 
tion was incomparably ſmaller, and no de- 
duction need be made on that account. 


There are three methods of deſulphurat- 
ing kelp, or any other alkaline ſulphureous 
compound: 


convenience attending it is, that much of 
the ſulphur will be converted into vitriolic 


executed, it would be the beſt. The third 


"— Fw. 
compound : the firſt is by calcining it in 
an open fire, by expoſing it to a rapid blaſt of 
air; and for this a very ingenious contri- 


vance was deviſed by my much reſpe&ed 


friend, Mr. William Dean. The only in- 


acid, and thus combine with the alkali. - 
The ſecond is by ſaturating it with a veget- 
able acid, and afterwards calcining it, by 
which means the vegetable acid will be de- 
compoſed ; if this method could be cheaply 


is by faturating a ſolution of kelp with fixed 


air: this I have endeavoured to effect by put- 


ting a ſolution of two ounces of kelp, into 
Doctor Nooth's machine for impregnating 
water with fixed air; the liquor ſoon be- 
came turbid, and emitted a ſtrong hepatic 
ſmell; after the ſulphur had ſubſided, I 
drew off the liquor, and with one half of it 
precipitated a ſolution of alum. No hepatic 


ſmell was now perceptible, and the precipi- 


tate amounted to 40 grains. I dare not ſay 
G2 that 
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that this great increaſe of power in the al- 
kali, was entirely owing to the deſulphura- 
tion, but ſome part undoubtedly was: yet 
the quantity of ſulphur I could collect was 
very inconfiderable, and mixed with coal 
duſt. Kelp may alſo be deſulphurated by 
nitre, as ſhall hereafter be ſhewn. Accord- 
ing to Doctor Watſon, 30 ounces of kelp af- 
forded him 12 ounces of cryſtallized mineral 
alkali, conſequently one ounce would afford 
4 of an ounce, that is 192 grains, of which 
one-fifth, that is = 38 grains muſt have been 

mere alkali, 

His kelp might have been better than thai 
I uſed ; but it is impoſſible that his alkali 
was pure, as mineral alkali, when mixed 
with ſuch a quantity of common ſalt as is 
in kelp, can never be thoroughly ſeparated 
from it, but by proceſſes which he certainly 
did not uſe, namely, by precipitating a ſolu- 
tion of ſilver in ſpirit of nitre; eſtimating 
the quantity of luna cornea, and afterwards 
decompoſing the cubic nitre ; or by ſaturat- 
ing the alkali with diſtilled vinegar, and 


diſſolving 
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diſſolving the neutral ſalt thus formed in 


ſpirit of wine, which leaves the common 
falt behind. 
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Strang ford Kelp. 10 
This was ſent to me by my monks 4 friend 
Mr. Braughall. It was much: denſer, leſs 
porous, and in appearance approached more 
to that of a vitrified maſs than Cunnamara 
kelp; it was at leaſt equally ſulphureous. 
The ſolution of one ounce of it precipitated 
only nine grains of earth of alum, and this 
earth was much more diſcoloured than that 
precipitated by Cunnamara kelp. The in- 


ſoluble reſiduum of + an Ounce amounted to. 
174 grains: 


. * 


Vegetable Altal.. 


1 found that 480 grains of the pureſt 
and drieſt falt of tartar (making allowance 


for the quantity of fixed air it contained) 
precipitated 331, 5 grains of earth of alum... 


© 


| Dantzic Pearl Aſh. 
The ſolution of one ounce of this falt pre- 
Cipitated in one experiment 200 graitis of 
a G 3 earth 
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at a medium 210 grains. 


of Dantzic ſalt to the quantity an ounce 


19 1 


earth of alum, and in another 220 grains; 


grains of this precipitate require 480 grains 
of mere vegetable alkali, 210 grains of this 
precipitate require 304 therefore at a me- 
dium; an ounce of this ſubſtance contains 
304 gtains of mere alkali, and a pound con- 
tains 3648. By my analyſis it contained 


3477 grains; the difference is 171 wenn 


We may now determine which of tw-·9 *y 
more ſaline ſubſtances, one poſſeffing the 


mineral, the other the vegetable alkali, is 


| beſt in its kind; for that ſubſtance is Beſt 


in its kind, which approaches moſt: to its 
proper ſtandard; 72 5. that is, the precipi- 
tation of 725 grains of alum being the ftan- 
dard of the goodneſs of an ounce of a ſub- 
ſtance containing the mineral alkali, - and 
3 31,5 being the ſtandard of the richneſs of 
an ounce of à ſubſtance containing the ve- 
getable alkali. Thus, if we compare ba- 
rilha, and Dantzic pearl aſh, as the ſtandard 
of barilha is to the quantity of earth of alum, 
an ounce of it precipitates, ſo is the ſtandard 


of 


Then if 331,5 


. 5 
of it precipitates ; or 725:174::331,5:79,5 


by which we ſee that an ounce of Dantzic 
falt that would precipitate 79, 5 grains of 
earth of alum, would be as good in its kind 
as an ounce of barilha that precipitates 74; 
therefore, ſince an ounce of Dantzic ſalt 


| precipitates 2 10, it is richer in its kind * 
the difference between 79, 5 and 210. 


With reſpe& to antacid powers, the mi- 
oral alkali is ſtronger than an equal quan- 
tity of the vegetable, that is, will ſaturate 
more acid, nearly in the proportion of 48 to 
283 yet it attracts acids leſs, that is, with 
leis force and activity, fince the vegetable 
will take them from the mineral alkali. 
But if the quantities of real atkali be un⸗ 
equal , we may compare their antacid' powers 
in this manner: As the preeipltate by ah 

ounce of a ſubſtance containing the mineral 
alkali is to 48, ſo is the precipitate by an 
ounce of a ſubſtance containing the veget- 
able alkali to a'number exprefling its com- 
parative antacid power. Thus, with ref] pect 
to barilha and Dantzic ſalt, as 174: 48 :: 210: 


9 58 near- 


1 
58 nearly; therefore the antacid power of 


Dantzic ſalt is greater than that of barilha, 


when taken in equal quantities in the ratio 
of 58 to 48. 
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 Caſbup. . 
The beſt ſort, namely, that e with 
the croſs arrows, is of a-bluiſh grey colour, 
exceeding. hard, and of a ſemi- vitrified ap- 
pearance, its ſmell ſulphureous, its: taſte 
ſcarcely alkaline, and does not attract the 
moiſture of the air. With marine acid, one 
ounce of it afforded 31 grains of hepatic air. 
When diflolved i in water the reſiduum of an 
ounce was 3 57 grains of a grey earth that ap- 


The ſalutios itſelf was a a yellow . 
84 and ſtrongly. ſulphureous. With the ſolu- 
24 tion of alum. it did not efferveſce ſtrongly 
| until a good deal was added. The precipi- 
; tate was of a dirty white, and. amounted to 

66 grains, of which two appeared to be ſul- 
phur. Hence its quantity of vegetable al- 
kali is nearly 93 grains per ounce. 


Mr. 
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| Mr. Clarke's Refined Af. 
This I obtained from Mr. Clarke bimfelk. 


It is of a yellowiſh white colour, with green- 
iſh ſpots ; many pieces are externally white 
and internally green ; it is moderately hard, 
of a very ſharp taſte, and efferveſces with 
acids | / . 

An ounce of this ſubſtance diſſolved in 
twelve ounces of boiling water, did not ef- 
ferveſce with acids, but precipitated the ſo- 
lution of ſublimate corrofive yellow and red 


as lime water does, and left a refiduum of 


17 grains, which was evidently calcareous 
earth. A ſolution: of two ounces of this 
ſubſtance being impregnated with fixed air 
in Dr. Nooth's machine, depoſited five grains 
of mild calcareous earth; but a ſolution 
made in three or four times its weight of 
water, or without the aſſiſtance of heat, con- 
tained no lime, and efferveſced ſlightly with 
acids; and when this ſalt is ſome time ex- 
poſed to the air, its ſolution contains no 
lime. 15 

A ſolution of one ounce of this ſalt pre- 
cipitated 89 grains of earth of alum, and 
there- 
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of quicklime, and ſuffers them to lie toge- 
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therefore contained 129 grains of mere ve- 
getable alkali, to which, if we add 17 grains 
of inſoluble earth, we ſhall find that the re- 
mainder of the ounce, viz. 334 grains, can- 
fiſted of neutral ſalts, viz. digeſtive falt, and 
perhaps tartar vitriolate, in ſmall quantity. 
To prove the exiſtence of theſe, I ſaturated 
an ounce of the ſolution of this refined aſh 
with the nitrous acid, and then dropped into 
it-the nitrous folution of filver ; this latter 


was immediately precipitated in a curdy 


form, which, as the alkaline part was ſatu- 
rated, could proceed only from the marine 
acid contained. in the digeſtive ſalt. oy: 
In the report of the Committee of the 
Iriſh Houſe of Commons, dated April 1788, 
Mr. Clarke delivers: an account of his me- 
thod of manufacturing this ſalt. He mixes 
five parts weed or wood aſhes with one part 


ther in a heap for fix, nine, or twelve 
months, and then extracts. a ley from them, 
which he evaporates to dryneſs. By ſuffer- 
ing the lime and aſhes to ſtand together for 


ſo many months, he imagines that the com- 


mon 


F %F 


poſed, and the quantity of alkali thus in- 
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mon. falt contained in the aſhes is decom- 


creaſed; but though it is poſſible to decom- 
poſe common ſalt by quicklime, as Mr. 
Scheele has ſheivn, yet this decompoſition 


s effected by a very different management; 


and if in the firſt part of Mr. Clarke's pro- 
ceſs ſuch a decompoſition were obtained, 2 
recompoſition would ſpeedily be effected in 
the ſecond part of his proceſs; for ſuppoſing 
the marine acid to quit its alkaline baſis, 
and to unite with the lime, yet when the 


alkaline falt and marine ſelenite ate both 


drawen off into the ley, the alkali immedi- 
ately decompoſes the marine ſelenite, and 
re- unites with its acid, according to the 


well known laws of chemical affinity. So 


that by this long maceration (as he calls it) 
no advantage whatſoever is gained. How- 
ever, Mr. Clarke's ſalt is undoubtedly a va- 
luable preparation for the purpoſe of bleath- 


ing, and may be obtained in a ſpace of time 
incomparably: ſhorter than he requires. Eh 


The neutral ſalts contained i in the ſolu- 
tion of Mr, Clarke's refined aſh, do not pro- 


ceed 


„„ 
ceed from any error in his proceſs, but from 
the we ae of the aſhes he 6 


Cummon Irif W, ted Abbes. A 


|: obtained a parcel of theſe aſhes from 
Mr. Clarke; it was of a looſe texture, dark 
grey colour, and ſalt taſte, mixed with char- 
coal, brick- duſt, and other impurities., I 
choſe the cleaneſt, and ſifted i it. One ounce 
of it loſt by gentle drying 47 grains, and i in 
a red heat 72 grains more. N 
Twelve ounces of the undried ates being 
lixiviated, left a refiguum, which, when 
dried, weighed 4214 grains; the ſolution 
vas reddiſh, replete, with extractive matter; 
it afforded a large quantity of digeſtive:falt, 
and ſome tartar vitriolate, and voy: little 
alkali. _ | | 

Two ounces of the ſame YR being 
gently, heated to a ſlight degree of redneſs, 
Joſt 186 grains of their weight. One ounce 
of this calcined aſh'being boiled in fix ounces 
of water, left a teſiduum of 344 grains, and 
conſequently contained 136 grains of ſaline 
matter ; but of this ſaline matter only 22,4 


grains 


| SW 1 
grains were pure alkali; for the ſolution 
precipitated only 15,5 grains of earth of 
alum ; an hepatic ſmell was perceived during 
the precipitation of the alum, and the earth 
was of a dirty colour. 

I tried alſo another ſort of aſhes which I 
had from a chandler ; it was of a whiter 
colour and cleaner. The ſolution of an 
ounce of it in fix ounces of water precipi- 


tated only 5, 5 grains of earth of alum, and 
therefore contained but eight grains of mere 


alkali. 

There is a remarkable circumſtance at- 
tending theſe aſhes, viz. that if they be 
much calcined, they ſeem to loſe their alka- 
line properties, and the ſolution no longer 
precipitates that of ſublimate corroſive red- 
diſh, as alkalies not thoroughly aerated do. 

What this circumſtance depends on, I have 
not as yet examined; but am almoſt certain 
it proceeds from the preſence of common 
ſalt, as fixed alkalies and common ſalt melt 
very eaſily, and thus unite to the earths. 

To eſtimate the goodneſs of different aſhes, 
ſome have arcades the uſe of an hy- 
drometer, 
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drometer, whereby to diſcover the ſtrength 
of ſolutions of equal weights of theſe aſhes 
in equal quantities of water; but as this 
inſtrument is equally affected by the pre- 
' ſence of neutral ſalts, as of alkali, it becomes 
uſeleſs, 


Table of the quantity of mere alkali. in. roa 
Auvoirdupois pounds of the following fub- 
flances, by the aluminous teſt. 


One hundred Ibs. - | Mineral Alkali. 
Cryſtallized foda = 20 lbs. 
Sweet barilha — 3 | 


Mealy's cunnamara kelp '- 334.37 


Do. deſulphurated by fixed air 4,457 
Strangford kelp «- « 1,25 


One bundred lbs. 2 
Dantzic pearl aſh 
Clarke's refined aſh - 
Caſhup - - — 
Common raw Iriſh weed-aſh 
Do. {lightly calcined = 


(The remainder of this paper in the next Number.) 
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Vi. EXPERIMENTS 
no I 


DEPHLOGISTICATED MARINE ACID; 


By J. C. SCHMEISSER, of Hamburgh, | 


HE remarkable appearances produced 


induced me to go through the whole ſeries 
of experiments with the ſame, and to aſcer= 
tain their reſults. It was very flattering to 
me to find that many of my remarks had 
been confirmed by a Scheele, Scopoli, and 
by Dr. Hermbſtadt in his excellent treatiſe 
on this ſubjet. However, ſome of my 
obſervations turned out differently, and 
give me occaſion to object to many con- 
clufions which others have made. Theſe 


- experiments I have already in part repeated, 


and conſidered with attention, Some of 
them I intend to repeat even again, and fhall 
publiſh their reſults as ſoon as I ſhall have 


obtained 
I 


1 56 3 
obtained the veſſels which 1 particularly 
ſtand in need of, in order to make my ex- 


periments with greater accuracy. I hope 
I ſhall then be able to ſpeak more expli- 


citly on the origin and compoſition of the 


dephlogiſticated marine acid air, and that my 


tention from the friends of chemiſtry. 


That every kind of manganeſe cannot be 
employed for dephlogiſticating the marine 
acid, without a very different reſult taking 
place, is proved by the following firſt ex- 
periment, which I muſt previouſly relate. 
I took, in the, firſt place, one ounce of 
manganeſe, poured upon it two ounces of 
marine acid, the ſpecific gravity of which 
was-1,150; but I did not perceive. there- 
upon any volatile marine acid ſmell ; nor 
even when I placed the retort containing 
this mixture in a fand-heat of go degrees. of 
Fahrenheit's thermometer.. Theſe, and other 
experiments of the ſame kind, in which I 
did not obtain any vital air from this man- 
ganeſe, proved that it was not proper for de- 
phlogiſticativg the c common marine acid. 


11 took 


labours will be fuch as may merit ſome at- 
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. Titook likewiſe another ſort of manganeſe, 
ſuch as was' bought for Piedmont manganeſe; 
though it was not ſo red as Mr. Cronftede 
has remarked, yet from its external appear- 
ance, it ſeemed to be better ſuited for my 
purpoſe. I put one ounce of it into a re- 
tort, and collected from it 40 eubic inches 
of dephlogiſticated ait, ſuch as anſwered my 
expectations in all its properties. I took 
three ounces of the ſame manganeſe, whoſe 
ſpecific gravity was 1, 3222, heated it in a 
erucible in order to free it of its volatile 
parts, then put it into a retort, and poured 
upon it three ounces of marine acid, the ſpe- 
cific gravity. of which was 1,472. In a tem- 
perature of 60 degrees by Fahrenheit's ther- 
mometer, which was that of the room where 
I made this mixture, white fumes, that 
had the ſmell of dephlogiſticated marine 
acid, were extricated. On heating the ſame 
mixture to go degrees in a ſand-bath, it diſ- 
charged yellow vapours, which ſmelled 
ſtrongly like nitrous air. The veſſel in 
which I collected the dephlogiſticated marine 
acid air, was of white cryſtal glaſs, that I 
Vol. H. No. 1. H might 
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might better obſerve all the changes. In a 
ſhort time I diſcovered, on a ſudden, a thiek 
cruſt formed upon the ſurface of the water 
that had ſettled in the glaſs after rinſing; it 
ſeemed like ice which had ſuddenly formed 
itſelf. I had ſcarcely moved the glaſs, when 
the whole inner ſurface of the veſſel became 


covered over with ſmall cryſtals, reſembling 
thoſe of vitriolated'tartar : I was diſappoint- 
ed in examining their nature, and effects 
wich 2 e for the cryſtals 


non I When my firſt toeeiver, which con- 
tained. 30 cubic inches, was filled with 
this aeriform dephlogiſticated marine acid, 
F ſecured" it with a ſtopple and bladder; 
and then tied on an empty bladder, which 


_ previouſly weighed 108 grains, but, after I 


had collected ten cubic inches of the air, it 
weighed 112 grains. I. then continued to 
apply more ſmall receivers, whereupon I in- 
creaſed: the heat ſtil} further, fo that the 
retort became heated to 2489. ' The man- 
gancſe now appeared to be ſufficiently phlo- 
giſticated, as I concluded from 1 its white co- 

lour. 
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lour- By this time I had driven over two 
ounces and a half of a white fluid, which 
had, indeed, the ſmell of dephlogiſticated 
marineacid, but taſted like vinegar ; I there- 
fore conſidered: it as a kind of weak marine 
acid. The phlogiſticated manganeſe now 
weighed three ounces three drams and a half, 
about thirty grains had been loſt, which 
nearly amounted to the weight of the air 
obtained. I lixiviated this phlogiſticated 
manganeſe with diſtilled water, which gave 
out a clear - red ſouriſn liquor. I ſuffered 
one half of it to evaporate gradually, and 
thus I procured beautiful, reddiſh, long, 
ſpear-ſhaped cryſtals of muriated manganeſe. 
Upon ſome of this, which I dried, I poured 
again a little common marine acid, and ſub- 
jected the ſame to diſtillation. Here I ob- 
tained ſome dephlogiſticated marine acid air, 
which coloured paper ſtained with litmus, 
but had no diſcoverable effect upon gold. 
This (according to the experiments of Dr. 
Hermbſtadt) might, for the moſt part, be 

mere marine acid air. 
On precipitating, by means of mild alkali, 
ihe: remaining part of the-reddiſh liquor, I 
H 2 obtained 
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obtained 180 grains of a White precipitate, 


ſervations, therefore, in this reſpe&, coincide 
with Mr, Ilſemann's, and thus the exiſtence 
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which, from not being yellow, appeared to 
me to contain no portion of iron. Vitriolic 
acid held it totally diſſolved, ſo that it could 
not be calcareous earth. On evaporation, 


bitter ſalt cryſtalsappeared, which diſtinctly 
ſhewed the nature of this earth. My ob- 


of the earth of magneſia in manganeſe is 
completely proved. That this earth, how- 
ever, ſhould effect the dephlogiſtication of 
the marine acid, many experiments diſprove. 


1 did not perceive, on pouring common 
marine acid upon this earth, any dephlogiſ- 


ticated marine acid ſmell, as Mr. Hermb- 
ſtadt did when he poured marine acid upon 
the precipitate which he obtained: Perhaps, 
however. a difference in the manganeſe em- 


ployed by each of us in our experiments, 
might be the reaſon of this. 


In the two ounces and a half of the 


white fluid which I now poured off (after 


I had expelled the depblogiſticated marine 
acid air) there was depoſited in a few days, 


a yellow earth, which I at firſt took to be a 


fer- 
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ferruginous earth. It might, however, be 


the effect of the ſtrong fire upon the much 
uſed manganeſe. The again cryſtallized 
muriated manganeſe taſted ſour, and was 
eaſily diſſolved in water: the cryſtals efflo- 
reſced in the air, and took on, when diſ- 
ſolved, a more dark violet- colour. 

I now examined my veſſel with the de- 
phlogiſticated marine acid air, which with- 
out being preſerved under water, but only 


placed in a room of the heat of 70 degrees, 
was found to be very good. 


(1) A wax candle burned in it with a 

very great flame, though the air had not 
been tranſmitted through water. Mr. 
Scopoli's experiments contradict this; but 
he certainly did not examine the air ſoon 
enough, and his air was, beſides, too much 
phlogiſticated. 


(2) Paper ſtained with litmus became 
immediately altered by it. 

(3) 1 had different corks * the bot - 
tle, to the inner ſurface of which I ſtuck 
ina piece of glaſs, which I had armed with 
ſome gold leaf, in order to ſee the effects of 
H 3 the 
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the air upon it; it dropped off from the glaſs 
like a yellow oil. A piece of cinnabar, 
which I had fixed to the cork in the ſame 
manner became immediately white upon its 


ſurface, and upon fcraping this off, 1 


found it to be muriated quickfilver. 
. 


(The continuation of this paper in the next Number) 


ON THE 


VII. 
AMALGAM OF IRON; 


By Mr. VOGEL, of Brehna. 


HAVE lately ſucceeded in ſome attempts 
to amalgamate iron in a more eaſy and 
perfect manner than that deſcribed by Mr. 
Leonhardi i in his firſt edition of Macquer.s 
Dictionary, Vol. v. p. 738, and Vol. vi. 
p. 134- The medium by which ſuch 
a per- 
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4 perfect ad intimate amalgamation of iron 
may de effected, is alum. I take half an 
ounce of fine iron-filings, and triturate 
them well in a mortar for ſome minutes, 
with an ounce of alum, till the whole is re- 
duced to a fine powder. Ithen add to this pow- 
der, from an ounce to an ounce and a half of 
quickfilver, and incorporate them together, by 
continuing the trituration for a few minutes. 
I now pour upon this maſs two: drams of 
pure water, and rub the whole well toge- 
ther. (It is remarkable, that the alum is 
almoſt entirely diſſolved by this ſmall quan- 
tity of water). After the trituration has 
been continued about an hour, the amalga- 
mation of the iron will be perceptible ; but 
we mult ſtill perſiſt in rubbing the maſs till 
the amalgam becomes ſufficiently perfect; 
more water mult then be added, the amal- 
gam muſt be. rinſed clean, and laid upon 
blotting paper to dry. By the application 
of a gentle heat, the amalgamation may be 
effected in a ſhorter time. | 
Now. if the amalgam of iron, thus prepar- 
ed, be attentively obſerved for ſome time, 
Hs. an 
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an internal fermentation will be ſeen to 
take place. It ſwells and puffs up like 
leavened dough ; on preſſing the finger 
upon it, a ſort of crackling may be per- 
ceived ; cracks and ſmall cavities form with- 
in it; and in the courſe of twenty-four 
hours it is increafed twice as much in fize as 
it was before it was rinſed out with water. 
By the application of a moderate heat, or 
by expoſure to the ſun, this fermentation 1s 
made to take place more quickly, and in a 
more ſtriking manner. On preſſing the 
amalgam cloſe. mene the — 
ceaſes. 
Might not — ores be 3 by 
this amalgam of iron? The ſulphur and ar- 
ſenic would unite with the iron, and the 
metal with the quickfilver. I have decom- 
poſed the mintra argenti vitrea and the miners 
argenti rubra by this method, as well as 
orpiment. 
Copper, lead, tin, ni of antimony, 
and biſmuth, may, in like manner, be very 
_ eaſily amalgamated by means of alum; lead 


is thereby rendered much whiter. 
: 
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ON THE 


VII. 
'REGULUS OF Lara. 
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” 47 
OTHER SUBJECTS THEREWITH CONNECTED; 
3 | 


Faure not at tall ſarprized that Mr. Kelm. 
and others, ſhould not have ſucceeded in 
cheir attempts to reduce tungſten, molyb- 
dæna, and platina, becauſe theſe gentlemen 
might not have been fully informed of the 
proper method of proceeding, of the degree 
of heat which is required to be excited and 
kept up (but which is a work of great labour) 
and of the arrangingand placing of the veſlcls, 
on which a great deal depends; or, though 
they had been furniſhed with ever ſo accu- 
rate a deſcription of the whole proceſs, i it is 


Extracted from a letter communicated to Dr. Crell, by Baron 
Born, whoſe recent death muſt be a ſabje& of regret to every lover 
of mineralogy, metallurgy, and chemiſtry in general. 
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1 
eaſy to conceive they might fail in their re- 
petition of it, ſince, on account of the fuſi- 
bility of all the known veſſels, the moſt in- 
exhauſtible patience is required, in order to 
ſurmount the many difficulties that occur, 
and to enable us to crown our wiſhes with 
ſucceſs. It is this that will (till weary out 
numbers of the ableſt chemiſts, and, under 
the failure of. their experiments, will in- 
duce them to conſider what we have aſſerted 
as highly paradoxical, and make them dif- 
believe the reality of our new .ſemi-metals. 
The reguli herewith ſent, and eſpecially 
the Regulus of Platina may ſerve, however, 
to convince ſuch truly learned, it muſt be 
confeſſed, but at the ſame time too eaſy and 
impatient ſceptics, what patience, aſſiduity, 
and my furnace are capable of effecting. For 
this laſt, we only want infuſible and in- 
deſtructible veſſels; for even the pureſt ſili- 
ceous earth, as well as pure ſnow-white 
talc-ſtone {Talkſtein}. mel ted and though 
not within the focal heat, vitrificd in part. 

| The regulus of platina was fuſed per /e in 
an hour and three-quarters. It weighs ſix 
TO 8 drams, 
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drams, is not attracted by the- maghet, "Id 
certainly no regulus like it was ever before 
produced, even in the e of a err 
mirror. | 

Thecalx of -platina uſed in my experiments 
for its reduction and fuſion, was precipitated 
by ſal ammoniac from its ſolution in aqua re- 
gia: It was put into a crucible cloſed with a 
cover made of very white talc-ſtone, and by 
being placed out of the focus, I expected it 
would ſtand the heat of my forge, during 
an hour and a half's blowing; but, to my 
great diſappointment, the cover melted (long 
before the platina) into a tough glaſs, which 
hindered the fuſion of the reduced platina ; 
however 1 collected a few ſmall, ho 
ſhining reguli. 4 2 

I afterwards: an ths alas 3 
from the reduced platina, and ſubjected the 
latter to fuſion again, but, owing to the 
careleſſneſs of my aſſiſtant in applying the 
fuel, the great crucible was almoſt entire- 
ly removed out of the focal heat; other- 
wiſe the platina diſtributed into the three 
ſmaller crucibles, would have been {till 
8 more 
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more completely fuſed. When 1 repeat the 
experiment again, I will be more attentive 

to the poſition of the crucible, and take care 
to keep the mixture exactly in the focus; 
by which means I have no · doubt I ſhall ob- 
tain ſtill finer reguli. Vour obſervation that 


charcoal-powder is infinitely preferable to 
os Far Mok 3 my — 


m. CHEMICAL NEWS, 


R. Weſtrumb has finiſhed his cxperi- 
1 ments on the metallifation of the ſim- 
ple:carths. With Mr. Klaproth and others 
(fee the firſt vol. of the Chemical Journal, 
p-. 305) he proves, that ſuchof the obtained 
reguli as are attracted by the magnet, conſiſt 
of iron alone, whilſt thoſe which are not at- 
trated by it, are compoſed of phoſphoric 
2 iron. He has drawn up, and 1s 
bow printing a detail of his own experi- 
R ments, 
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ments, together with a hiſtoty of the diſ- 
covery itſelf, and the — —ê con- 
cerning it. 

From the account which Mr. Haſſenfratz 
publiſhed; ſome time ago, of the phoſphoreſ- 
cent carth of Marmaroſch in Hungary, it was 
conſidered to be phoſphorated calcareous 
earth; but Mr. Pelletier has lately proved 
by his analyſis of it (Annales de Chimie for 
June 1791) that it differs very evidently 
from the phoſphorated lime of Eſtremadura, 
and that it ought to be claſſed with the fluor 
ſpars, or fluorated limes. According to Mr. 
Pelletier's analyſis, 100 grains of the Mar- 
maroſch earth contain of 


Water = — 1 

- Siliceous earth <= 38 
Calcareous earth - 21 
Argill  - — 152 
Iron VVV 
Marine acid — — 1 
Phoſphoric acid 1 
Fluor acid - — 28s 
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Mr. * Journal 4 Phyſique. for June 
1791) has found that copper may be com- 
bined with one-fifth of its weight of phoſ- 
phorus. The compound thus formed is of 
a ſteel colour, and takes a good poliſh, It 
is harder than iron, and full as hard as the 
compoſition uſed for making mirrors. It 
wants ductility. It does not tarniſh by ex- 
poſure to the air; for ſome of it, after being 
kept more than a twelvemonth, was not in 
the leaſt altered in its poliſh or colour. Mr. 
Sage obtains his phoſphborated copper by mix- 
ing 200 grains of copper with an equal 
quantity of glaſs of phoſphorus, and 24 
grains of charcoal powder. The mixture is 
then put into a crucible, covered over with 
a thin layer of charcoal powder, and expoſed 
to a ſtrong heat. In this proceſs, a part of 
the phoſphorus burns away ; but the cop- 
per, nevertheleſs, abſorbs about one-fifth of 
its weight. 
Mr. Savareſi (Annales de Chimie for Fuly 
1791) has, by a further proſecution of his 
experiments, confirmed the opinion which 
he ſome time fince (Chemical Journal vol. I. 


p. 203) 


um 
p- 203) threw. out, that, in the pretended 
metalliſation of the ſimple earths, the ob- 
tained reguli are, if unattracted by the mag- 
net, ſiqerite ; if attracted, ſiderite joined with . 
a little iron foreign to its compoſition. | 


Mr. Sage (Journal de Phyſique for Fuly 
1791) has analyſed a ſulphurated and arſeni- 


cal ore off cobalt, covered with a reddiſh e 
Floreſcence- of vitriol of cobalt. This ore comes 
from the valley of Giſton, in the Spaniſh 
Pyrenees. - By diſtilling it with two parts 
of concentrated vitriolic acid, the ſulphur 
and arſenic are ſeparated from the cobalt. 
In the beginning of the diſtillation, there 
comes over ſome volatile ſulphureous vitrio- 
lic acid, then ſome yellow ſulphur; and on 
urging the fire, the arſenic is ſublimed in 
the form of a white cryſtalline calx. The 
ſulphur, which is melted and moulded in 
the neck of the retort, is eaſily ſeparated 
from the arſenical, calx with which it is 
covered. In this experiment, a quintal of 
this ore of cobalt yielded 361bs. of white 
calx of arſenic, and 1 51bs, of ſulphur. The 
reſiduum 
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refiduum contains ron vitriol of co- 
balt, of a pale red colour. The arſenic in 
this ore of cobalt exiſts naturally in a me- 
taltic form; but by diſtillation with vitrio- 
lic acid, it is * in the ſtate of a 
calx. 

The * wennde of the laſt tee 
Journal contains an account of Mr. William 
Gregor's experiments on a magnetic ſand, 
which is found in the valley of Menakan, 
in Cornwall, and which he has accordingly 
named Menakhanite. 


According to ſome late experiments made, 
in the ſmall way, by Mr. Schrader, of Ber- 
lin (Crell, No. IV. 1791) wax bleached by 
the dephlogiſticated marine acid, is not equal 
to that which is bleached by the common 
method. 


EzA ra in the laſt Number. 


P. 279, laſt line, for ground cubite, read ground fine. 
P. 283, I. 11, for manganeſe, read molybdena. 
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X. EXPLANATORY REMARKS 


FTI on SOME. 


* EXPERIMENTS RELATIVE TO THE NATURE or 
QUICKL1I ME; ; 


1 Mr. SCHEELE. 


N the laſt number of the Neweſt Diſcove- 
| ries in Chemiſtry (1785) I find that 
Mr. Weber has endeavoured to refute the 
obſervations which J made upon his new 
theory reſpecting the nature of lime. At 
firſt 1 was not inclined to take any notice of 
theſe objections; but on refleQing that there 
are ſome perſons who are not immediately 
capable of forming a proper judgment on 
the ſubject, and who might therefore join 
with Mr. Weber in condemning me, I think 
it neceſſary to make a few remarks in reply. 
For, that Black's doctrine concerning fixed 
air is eſtabliſhed as well by old, as by totally 
Vol. II. No. 2. I new 
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new experiments, and that it may, in every 
reſpect, be received as the true doctrine, ſure- 
ly no good chemiſt in Europe will pretend 
to deny; but that it ſhould hive been found 
_ requiſite to retouch and amend it a little in 
ſome parts, is nat at all Aerea - lt Dr. 
Black is but a man. 


To the trium phant queſtion reſpecting the 
cauſtic volatile alkali in the diſtillation of 
ſecret ſal ammoniac, the followin g may ſerve 
as an anſwer. The attraction of acids to the 
volatile alkali is very much weakened by the 
application of a certain quantity of heat; If 
the acid is of a fixed or almoſt fixed nature, 
this uniting power, viz. the attraction, is 
entirely deſtroyed. . Hence, on the applica- 
tion of ſuch a due degree of heat, the volatile 
alkali is diſengaged from phoſphoric, arſeni- 
cal, and vitriolic ſal ammoniac. This volatile 
alkali then aſſumes an. atrial form, and re- 
tains this form as long as it does not come 
in contact with water; but if it meets with 
water, it unites there with, laſes its elaſticity, 
and lets go as much heat as was neceſſary 


for 


7. 
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for imparting to it its aEriform quality. 
Here then we have the cauſtic ſpirit of ſal 
ammoniac. We know that ſteam or vapour 
abſorbs or takes yp a great deal of heat, and 
that when 2 portion of this heat is abſtracted 
from it, water is produced; but this water 
ſtill retains a conſiderable quantity of heat in a 
latent ſtate. The ſame thing happens.i in the 
caſe of the cauſtic ſpirit of ſal ammoniac ʒ it till 
retains heat enough to give it, cauſticity. 
The mere heat of diſtillation, which does not 
exceed that of boiling water, is ſufficient to 
render a mild yolatile alkali in ſame degree 
cauſtic for, a volatile alkali that is com- 
pletely ſaturated with fixed air, is quite ino- 
dorous; hut on being ſublimed, it acquires 
apungent ſmell; heat, therefore, ſeparates 
the two component principles from each 
other. But as ſoon as the ſuperfluous heat 
is abſtracted in the head of the glaſs alembic, 
the atrial acid and volatile alkali re-unite 
and form a fal ammoniac, in which the vola- 
tile alkali predominates, probably in conſe- 
quence of the eſcape of ſome of the fixed air 


through the Joinings of the apparatus. 
I 2 Should | 
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Should it be faid, that the cauſtic property 
which alkaline ſalts and earths ſhew after 
being ſubjected to the action of the fire, does 
not depend upon their ſpectfic heat; but that 
they are naturally thus cauſtic; ſuch an aſs 
ſumption avails nothing : Dr. Black's theory 
as far as relates to the exiſtence of the fix 
ed air or aërial acid, remains unſhaken; z and 
this acid, like all other acids, rendery cauſtic 
alkaline naler and earths, mild. But of this 
enough. 
As the matter of heat poſſeſſes very little 
gravity, and bears no compariſon i in point of 
weight to the atrial acid and water, which 
calcareous earth loſes in the burning! ; it is a 
neceſſary confequence that this' calcareous 
earth is found ſo light after the burning. 
If metals contained water and atrial acid, no 
doubt their gravity would be conſiderably 
diminiſhed by calcination ; but the contrary 
is found to be the caſe. I have now a diffe- 
rent conception of this fingular phenome- 
WIR 11 
Mr. Weber maintains that the calcareous 
carth, which he precipitates from "Oe 
y 
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dy the addition of human urine, efferveſces 


with acids: On the other hand, | have aſſert- 


ed that this precipitate does not efferveſce 


with acids, becauſe it is a pure animal earth. 
I will here ſtate my teaſons for that aſſertion. 


Animal earth, ſuch as that which is preſent 


in hartſhorn, conſiſts of calcareous earth, 
phoſphoric acid, and the acid contained in 
This laſt acid, when treated 


with phlogiſton, yields no phoſphorus; 


perlated falt*. 


hence the quantity of phoſphorus obtained 
from a given quantity of dry acid of bones, 
bears no proportion to the weight of this 
acid. But it has the peculiar property of 


combining with more calcareous earth than 


is ſufficient for its perfect neutralization ; a 
property. which'the phoſphoric acid has not. 
Thus if we ſaturate this acid of perlated ſalt 


with an alkali, fixed or volatile, precipitate 


lime water with it, and edulcorate the preci- 


* At the time Mr. Scheele wrote this, he knew nothing of Mr. 
Klaproth's experiments on perlated ſalt (which prove that the acid 
of this ſalt is phoſphorie acid) but he was afterwards convinced by 
his own experiments of the truth of Mr. Klaproth's diſcovery, 
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pitate well, ſuch a precipitate will not effer- 
veſce with acids: But, if we pour ſome fil - 
trated lime - water upon it, cork up the 
mixture well, and let it ſtand for a cduple of 
hours in a warm place, the lime - water will 
be found to have loſt all its taſte. If this is 
decanted and freſh lime - water added, this 
lime-water alſo will depoſit its calcareous 
earth upon the precipitate. After pouring 
off the water, and collecting the precipitate 
upon grey blotting- paper, it will be found, 
that the calcareous earth thus precipitated 
by the perlated ſalt does not efferveſce with 
acids, turns red litmus<paper blue, and diſ- 
engages the volatile alkali from fal ammoniac 
on being rubbed in the hand with the fate. 

But, if this precipitate is ſuffered to lie ex- 
poſed to the air for only a day, all the above- 
mentioned properties diſappear, and it now 
efferveſces with acids. From this it appears, 
that the calcareous earth thus ſuperfluouſly 
combined with perlated ſalt ftill retains the 
property of uniting with the- aerial acid, 
which floats in var atmoſphere z and hence 
4 | its 
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its efferveſcence with acids, Hence, too, 
we eaſily perceive what happened in Mr. 
Weber's precipitation of lime- water, viz. 
*be employed too much lime- water; he dri- 
ed the precipitate, triturated it, edulcorated 
it with water, and again exſiccated it. Here 
the ſuperfluous calcareous earth had ſuffici- 
ent opportunity. to imbibe fixed air from the 
atmoſphere and water; hence bis precipitate 
neceſſarĩly efferveſced "with acids; and as 1 
did-npt add ſo much lime-water to the urine, 
my dried precipitate could- not produce any 
efferveſcence. His experiment ſhew ing that 
expreſſed oil renders mill of lime efferveſcible 
has not ſucceeded with me; but no doubt, 
this lime would efferveſce with acids, if I, 
as Mr. Weber does, were to exſiccate it, then 
triturate it, and mix it with water. Who 
does nat eaſily perceive, that, under ſuch a 
tedious proceſs i in the open air, the lime ab- 
ſorbs aerial acid! 

1 have again diſtilled cauſtic ſpicit of ſal 
ammoniac over a large quantity of freſh 
burned lime, ſaturated is with ſpirit of ſalt, 


| ! 
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and obtained by ſublitnation a good fal am- 
niac.. Perhaps this ſpirit, too, was not 


moniac . 


perfectly cauſtic. 
I affert, and Mr. Weber may ſafely believe 
me, that a fixed alkali may be rendered per- 
fectly cauſtic by lime, and that ſuch 4 cauſtic 
fixed alkali precipitates magneſia from acids, 
and precipitates it too, in a perfectly pure 
ſtate. But Mr. Weber has not, perhaps, 
obſerved this 'phenomehon with ſufficient 
attention ; for the magriefian earth, when 
precipitated by cauſtic alkali, falls dow al- 
moſt tranſparent like boiled ſtarch; or like 
the aluminous earth : Hence this precipitate 
 eafily eludes the fight : Whereas the preci- 
pitate which is obtained by means of the mild 
alkali, is much whiter, and 1 more viſi- 
ble. | 
Mr. Weber ſtill brings forward an expe⸗ 
riment, by which he endeavours to prove 
that calcareous earth diſſolved in muriatic 
acid is capable of being mixed with Glau- 
ber's falt, without undergoing a complete 
decompoſitiorf.-- He ſaturates a pound of 
ſpirit of ſalt with calcareous earth, and adds 
to 
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to this ſolution a full pound of Glauber 8 
falt: After this ſalt is diſſolved therein, he 


frees the mixture of its ſelenite, and ſeparates 


When the ſolution becomes cold, he dbtains 
Glauber's ſalt, and a good deal of mother- 


ley, conſiſting of calcareous earth and muri- 
atic acid. 


Struck with this experiment, and fall of 
doubt reſpecting my own experience and 
that of all other chemiſts; I undertook to re- 
peat it, in the ſame proportions as thoſe aſ- 
figned by Mr. Weber, 1 faturated a potind of 
common muriatic acid with calcareous earth, 
and tried to diflolve a pound of Glauber's 
falt in this ſolution ; but, notwithſtanding 
the application of heat, a good deal of it re- 
mained undiſſolved. The mixture was as 
thick as honey ; ſo that I was obliged to add 
a quantity of water to it ; and the falt being 
now diſſolved, I paſſed the ſolution through 
a filter, which became filled with ſelenite. 
Into one portion of the filtrated liquor I 
dropped ſome lixivium tartari, and obtained 
but very little precipitate, about as much as 
might 


the common - falt from it by evaporation: PE 
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might proceed from the ſelenite that was ſtill 
held in ſolution. On evaporating this fil- 


trated liquor, Iobtained common ſalt, mixed 
with ſelenite; and after the ley was become 
cold, a quantity alſo-of -Glauber's falt, I 


evaporated the remainder further, and ob- 
tained the ſame ſalts, but not the ſmalleft 


veſtige or appearance of mother-ley. It is, 
therefore, impoſſible that Mr. Weber could 
have met with a quantity of mother-ley; and 
I cannot conceive how he conducted his ex- 


with grhich Mr. Weber ſums up his re- 
marks: Phe 1 __ .now Oy" whe 
is moſt to blame. 


II. EXPER 1. ; 


periments. I almoſt regret, I own, that? 
have beſtowed fo much time on this - ſub- 
ject. I ſhall conclude. in the ſame words 
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of + he beft manner of ne abe. 
et | 
1. Of This METHOD or PROCURING MINERAL ALRALI. | 


TINERAL ALKALI may be ound 
more or leſs pure from the combuſ- 


tion of the various ſpecies of kali or ſalſola 
of Linnæus, or from that of the different 
ſpecies. of ſalicornia and chenopodia, men- 
tioned by the ſame author. The compounds 


thus formed are called barilhas or ſoudes. 
„ The 
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The cultivation of the ſalicornia may be 
ſeen in the 5th vol. of the Memoires del 
Scavants Etrangers. A French acre (1, 261 
Engliſh) produces one ton of this weed ; and 
this ton when burned, produces but 100 
weight of barilha, and this of a kind jnfe« 
rior to ſweet barilha, A ſmall quantity of 
this alkali is alſo contained in kelp. Iam 
inclined to think that much of the alkali is 
Joſt by its union with the earthy parts dur- 
ing the fufion effected in the common man- 
ner of fabricating this ſubſtance ; and there- 
fore the proceſs ſuggeſted by Mr. Cadet may 
be uſeful. He advices a trench two feet 
deep, ſeven feet long, and eighteen inches 
broad, to be made, lined with clay mixed 
with ſand, and over this iron bars two inches 
diſtant from each other to be laid ; upon 
which a wall 2,5 feet high is to be conſtruct- 
ed, of lime-ſtone, if poſſible; over the bars 
the dry ſea-weed is to be laid and ſet fire to; 
the aſhes will fall into the trench, and when 
it is full the fire is diſcontinued®. I believe 


* Mem, Paris, 1767. 


al & 


alſo, that waſhing the ſea-weed i in freſh was 


commends projecting on it while in a red 
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ter, to carry off the ſea-falt that Rte to it, 
would be uſeful. — JT 
To dcfalptnittte lap. Abbe Mazeas re- 


heat, one-third of its weight of nitre; but 
this proceſs ſeems too N to * * 
tiſed in the great. 15111 
adly. This alkali is found native in Egypt, 
and ſeveral parts of the Ruſſian m and 
periape': may be cheaply imported. 

zaly. Common ſalt may be ee 
after Mr. Turner's method, by trituration 
with litharge, as the calx of lead here em 


ployed is afterwards converted into a yellow 


pigment. This method is very beneficial, | 
I have alſo contrived another proceſs for 
decompoſing common ſalt. The particulars 
of my experiment were as follows: Wt 
- 1ſt. I rendered the common ſalt pure by 
adding to its ſolution, a ſolution of mineral 
alkali until all the earthy matter was de= 

polited. | | 
2dly. To a ſolution of three ounces of 
Ibis purified falt in nine ounces of water, I 
gradually 


o 
1 
- 
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| gradually added a ſaturate ſolution of 4:75 n 
ounces of ſugar of lead, both hot, until the 
ſolution of lead ſcarce excited any whiteneſs 
in that of the common falt, After one 
night's reſt, part of the ſugar of lead cryſtal- 
lized in the bottom of the veſſel, by which 
it 4s plain that too much of it had been uſed. 
Theſe cryſtals weighed 240 grains; the 
ſupernataat liquor I again eveporated to near- 
ly two-thirds, and after two days obtained 
large pellicles of acetous ſoda; which I fer 
parated; they weighed 3a 5g grains ; to the 
 mbiduum, which ſtill had a ſweetiſh taſte, I 
added à ſolution of mineral alkeli, until no 
farther precipitation appeared ; a very ſmall 
quantity of the alkali was ſuficient. for this 
purpoſe. I then evaporated the remainder 
nearly to dryneſs; and afterwards: heated it 
in a crucible to redicfs : In this heat it in- 
flamed; and when calcined nearly to whiteneſs, 
I took it out and diſſolved it in twelve ounces 
of water, filtered it, and ou adding an hot 
ſolution of alum, obtained a precipitate, 
W when . _— 169 grains, 
2 10 
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WP indicated the quantity of pure alkali to 
be 112 grains nearly. In this proceſs no- 
thing is loſt, for the lead may be either re- 


vived or turned into a pigment®, | 


Ina the 3th number of Crell's Annals for i139, the, following 
method of ſeparating the mineral alkali from common ſalt is re · 
commended by Mr. Wefirumb, Mr. Kirwan, no doubt, would 
have taken notice of it, had the account of it reached him before his 
own obſervatians had been committed to the preſs. 5 
1. Diſſolve twenty pounds of common ſalt in fixty ei of 
water, and to this ſolution add of pure dry potaſh 25 pounds, the 
larger lumps being previouſly pounded. This ley is to be evaporat- 
ed till the ſaline pellicle which forms on the ſurface has ſunk down 
ſevexal times, and been as often replaced by a new one. The kettle 
or boiler is then to be taken from the fire, and the liquor is to. be 
ſuffered to cool a little, but not to become quite cold (between the 
temperature of 55 and 60 degrees of Fahrenheit) During the cool- 
jog, a large quantity of digeſtive falt will ſeparate. The ley is 
now to be paſſed through a flannel ftrainer, that all the liquor may 
run off clear from the ſediment. After this filtrated ley has ſtood 
about an hour—or until it is become quite cald---it will have de- 
poſited ſome more digeſtive ſalt, mixed with mineral alkali. The 
ley muſt, therefore, be poured off into another veſſel, and be placed 
in a cold fituation, where, if the directions have been properly fol- 
lowed, the mineral alkali will ſhoot into cryſtals, almoſt perfectly 


1 pure, and in greater abundance than is obtained by any of the 
8 common proceſſes. 
t 2. The ſaline matter which remains in the ſtrainer confiſts of 
vitriolated tartar, and digeſtive ſalt. If the ley. was ſuffered to be- 
2 dome quite cold over theſe extraneous ſalts, it would, by reaſon of 
, of its oily, conſi ſtence, be too much entangled in them; and the 
d | quantity remaining upon the filter is too conſiderable to admit of 
| 


being purified like the reſt from the mineral alkali. Hence, after 
= 5 preſſing 
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Laſtly, Glauber's falt may afford the mi- 


aig alkali, but moſt eaſily in the form of 
liver of ſulphur : I endeavoured. to )-decgens: 


preſſing the ſaline wa together, let a little warm water be poured 
npon it, and let it t afterwards be ſubjected, together with the alt 
that may have cryſtallized in the veſſel after the firſt decantation, to 
the treatment hereafter mentioned. The digeſtive ſalt may be em- 
ployed for making ſal ammonine, and for ether purpoſes. al 
z. After the remaining ley has been poured off from the cryſtal- 
lized mineral alkali, let it be again evaporated, and be ſubjected, in 
other reſpe&s, to the ſame treatment which it underwent the firſt 
time; if much digeſtive ſalt ſhould appear: If not, the ley may be 
| immediately ſuffered to become quite cold, and the digeſtive ſalt 
yo! is collected, muſt be reſerved for ſubſequent purification. | 
© When the alkali has ſhot into cryſtals, the remaining ley is to 
bs Gaporatid'or inſpiſated, till all the ſalt is ſeparated from it. 
Should any ley ftill remain, it may be ſet by for the next proceſs ; 
or it may be evaporated by a gentle heat till no more digeſtive falt 
18 precipitated; and the _—_ 9 de ſuffered e nen 
tbe gold. 
The above-mentioned quantity of common "o_ treated in this 
manner, generally yields 25 pounds of impure mineral alkali ; and 
the proceſs does not take up more than fix or ſeven days. , 
5. . Thedigeſtive ſalt obtained in the laſt proceſs, and the alkali | 
itſelf are purified i in the following manner: 
The firſt, Viz. the digeſtive ſalt, is to be almoſt entirely diſſolved 
by boiling in water, which is to be evaporated till about half of it is 
waſted, and the liquor is thento be placed in the cold. The digeſtive 
falt will firſt cryſtallize, and upon it the minerat alkali will after- 
wards be depoſited in large cryſtals, which may very eaſily be ſepa- 
rated. Buy repeating the evaporation a ſecond time, the purification 
of the di geſtive ſalt will be fully effected. Should there remain any 
ley that ſtill contains mineral alkali, it may be purified along with 


that which remains at laſt after the purification of the alkali. wh 
6. Ihe 
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wy it by the above proceſs, but the qu antity 


of alkali obtained from a large quantity of 
it was very inconſiderable. | 


OF THE VEGETABLE ALKALI, 
It is univerſally known that this alkali may - 


be extracted in greater or leſs quantity, by 
lixiviation, from the aſhes of algeſt all ve- 


6. The mineral alkali is purified by diſſolving it in an equal 

quantity of water, and letting the ſolution ſtand ſome days in a cold 

place. If it contains a large admixture of digeſtive ſalt, this ſalt 
z will appear on evaporating the liquor a ſecond time (the firſt ſet of 
cryſtals of mineral alkali being previouſly ſeparated from the liquor). 

At this time that portion of alkali which was obtained in the puri- 

fication of the digeſtive falt (5) may be added. If the alkali hap- 

pens to be pretty free from digeſtive ſalt, this ſalt will not ſhew it- 
ſelf till the third evaporation of the ley; by which time, if the 
operation has been conducted with a little {kill and dexterity, al- 
moſt all thealkali will have been ſeparated. - 
By this method Mr. Weſtrumb generally obtained est twenty 
pounds of pure mineral alkali in large tranſparent cryſtals, and one 
pound and a half of alkali that was not ſo pure. The whole proceſs 
does not take up, at fartheſt, more than twelve or fourteen days, 
and it may be finiſhed in ſtill leſs time by perſons who are a little 
practiſed in ſuch ſort of operations, and who, without waiting to 
take each ley in exact order, ſeize opportunities of working upon 
different leys at the ſame time. 


epa- It is to be obſerved, that this method of ſeparating the alkali from 
tion common ſalt ſucceeds only in the great. 
any ſo | 

with Note by the editor of the Journal. 
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getables, and it is now well eſtabliſhed that 
it pre exiſts in vegetables before combuſtion; 
not indeed in a ſeparate, uncombined ſtate, 
but united partly with the vitriolic or ma- 
rine acids, and ſometimes the nitrous, but 
generally and for the greater part with a 
vegetable acid and oil, with which it forms 
efſential ſalts, as they are termed. Theſe 
vegetable acids and oils are decompoſed dur. 
ing combuſtion, and thus the alkaline part 
is ſet free; but the vitriolic by contact with 
inflamed matter is converted into ſulphur, 
part of which unites to the free alkali, which 
protects it from combuſtion, and thus forms 
what is called /iver of ſulphur, a product 
found in moſt aſhes, eſpecially when the air 
Has not had free acceſs to them during com- 
buſtion. 


As alkaline ſalts are of great importance 


in ſeveral arts, the proportion of aſhes afford- - 


ed by different vegetables, and that of alkali 
by the aſhes of each ſort of vegetable, has of 
late been accurately attended to. I ſhall here 
preſent the beſt authenticated reſults of the 
experiments made with this view, 


One 


wed «s 5% la) << 
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One thouſand weight of the following 
vegetables, perfectly dry and burned in a 
clean chimney and open fire, afforded the 
quantity of aſhes and ſaline matter, exhibited 
in the annexed table: | 
One thouſand Ibs. Ibs. of aſhes Ibs. of ſalt. 


Stalks of Turke 
wheat or ary  "”_ 7 
Of ſun- flowers 57.2 20 
Vine branches 34 5,5 
Box - ; — 29 2,26 
Sal low - 28 2, 8 5 
Elm — A 
Oak 2 13,5 1, 5 
— 0,74. 
Beeck 88 
Fir — — 3.4 0, 45 
Fern in Auguſt 36,40 42 5 Home 
Worm wood 97, 44 73 maus 
Fumitory - 219 79 them. 


Table of the ſaline product of a thouſand lbs. 
of aſhes of the following vegetables: 
=, Saline Products. 


£ 1981bs. 
K 2 Stalks 


Stalks of Turkey g 


wheat or mais 


[ 
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Saline Products. 
Stalks of ſun- flower - | 
Vine branches 


Elm = * 
Box — - 
Sallow — — — 
Oak = — 
Aſpin - - 
Beech „„ 


Fir 5 - 


Fern cut in Auguſt or 


Wormwood - 
Fumitory - „ 
Heath 5 115 Wildenheim 


iſt. Hence we ſee that in general weeds 
yield much more aſhes, and their aſhes 
much more ſalt than woods; and that, con- 
ſequently, as to ſalts of the vegetable al kali 
kind, as potaſh, pearlaſh, caſhup, &c. nei- 
ther America, Trieſte, nor the Northern 
countries, poſſeſs any advantage over us. 

2dly. That of all weeds fumitory pro- 
duces moſt ſalt, and next to it wormwood ; 


but 


ng 


* 


1 - 
but if we attend only to the quantity of ſalt 
in a given weight of aſhes, the aſhes of worm- 


wood contain moſt. Trifolium fibrinum alſo 


produces more aſhes and ſalt than fern. 
Moſt of the experiments on woods were 


made in France by order of government, 


under the inſpection of the overſeers of the 


falt-petre works; yet are to be read with 


caution by thoſe who attend to the quantity 


of alkali with reſpe& to bleachers ; for as 


tartar vitriolate (a ſalt uſeleſs to bleachers) is 


as ſerviceable to the makers of falt-petre as 


alkaline falts, they have conſtantly con- 


founded one with the other ; but the expe- 


riments made on weeds were inſtituted by 
perſons who carefully diſcriminated theſe 
falts: 100 grains of the ſalt of wormwood 
contain but fix of tartar vitriolate, and 100 
grains of the ſalt of fumitory contain 15, 
All alkaline ſalts, unleſs mixed with lime, 
contain alſo one-fifth at leaſt of fixed air, 
which produces no other effect in bleaching 


than that of reſtraining their activity. 


K 3 § VIE. 
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g. vn. 


Of the proceſs for obtaining PoT and Prakl 
AsR. 3 
1ſt, The weeds ſhould be cut juſt before 
they ſeed, then ſpread, well dried, and ga- 
thered clean. 
_ 2dly. They ſhould be burned within 
doors on a grate, and the aſhes laid in a cheſt 
as faſt as they are produced, If any 
charcoal be viſible, it ſhould be picked out 
and thrown back into the fire. If the 
weeds are moiſt much coal will be found. 


A cloſe: ſmothered fire, which has been r 


commended by ſome, is very prejudicial. 


zZauͤly. They ſhould be lixiviated with 


twelve-times their weight of boiling water. 


A drop of the ſolution of ſublimate corro- 
five will immediately diſcover when the 
water ceaſes to take up any more alkali. 


The earthy matter that remains is ſaid to 
be a good manure for clayey ſoils. 


Athly. The ley thus formed ſhould be 
evaporated to dryneſs in iron pans; two or 


three at leaſt of theſe ſnould be uſed, and the 
ley 
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ley as faſt as it is concentrated paſſed from 


one to the other; thus much time is faved, as 
weak leys evaporate more quickly than the 
ſtronger. The ſalt thus procured is of a 
dark colour, and contains much extractive 
matter, and being: OE) in iron . is 
called pot aſb. | 

thly. This alt ſhould then be 105 
to a reverberatory furnace, in which tlie ex- 
tractive matter is burned off and much of 
the water diſſipated; hence it generally 
loſes from ten to fifteen per cent. of | its 
weight. Particular care ſhould be taken 
that ĩt ſhould not melt, as the extractive mat- 
ter would not be thoroughly conſumed, and 
the alkali would form ſuch an union with 
the earthy parts. as could not eaſily be diſ- 
ſolved. I have added this caution, as Dr. 
Lewis and Mr. Doſſie haye inadvertently di- 
rected the contrary. This ſalt thus refined. is 
called pearl af, and muſt be the fame as 
Dantzic pearl aſh*, 


The French call the refined aſh potaſſe, and the unrefined ſalin. 
— Mr. Kirwan remarks that the alkali manufactured in the above- 


mentioned manner may not be ſufficiently cauſtic for the earlier 
K 4 operations 


1 


For the moſt œconomical conſtruction of 
a laboratory and furnaces for the above 
operations I refer to the deſcription given in 


a French tract, called L' Art de fabriquer le 
Salin et la Potaſſe ; 
the ſalt were extracted by a fire, ſupported 
by vegetables whoſe aſhes might afterwards 
be employed, no inconfiderable advantage 
would be gained. Pearl aſh is frequently 
tinged green or blue; this colour it acquires 
during fuſion, not from any union of the 
ſalt with phlogiſton, as was formerly ſup- 
poſed, but by reaſon of the manganeſe con- 
tained in the aſhes of almoſt all vegetables, 
as Mr. Scheele has ſhewn, When it is 
caleined without 3 it 1s * 
white as Dantzic _ aſh. 


2 of bleaching ; ; but by the addition of balf a pound of 
quicklime to every 100 of the ſalt, or of ten pounds for every ton, 


it will be rendered ſufficiently ſharp. There is no danger that any of 


the lime will remain in the ley ; but if any ſhould, it will immedi- 


ately be diſcovered and depoſited by the addition of a little of the 
unmixed ley. | 


XII. EXPERI- 


and ſhall only add, that if 


COLOURING MATTER OF LINEN 
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XII. EXPERIMENTS 


ON THE 


YARN, AND ITS SOLVENTS; 


By RICHARD KIRWAN Egg. 


' JAVING, through the obliging atten- 


tion of Mr. Arbuthnot, procured a 
ſufficient quantity of alkaline ley ſaturated 
with this colouring matter, or, as the work- 


men call it, #il/ed, and which they are in the 


habit of throwing away; I found it to be a 


turbid liquor, of a reddiſh brown colour, a 


peculiar taſte and ſtrong ſmell, affording no 
ſign either of acidity or alkaleſcence. On 
five quarts of this liquor I poured two ounces 
of weak marine acid; there was no effer- 
veſcence, but a copious depoſition inſtantly 


From the ſame vol. of Tranſactions as the preceding paper. 


took 


\ 
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took place of a greyiſh green colour, and the 


liquor freed from this depoſit was of the co- 
lour of red amber. 


The next day I drew off the liquor with 
a ſiphon, and poured two quarts of pure 
water on the depoſited matter; and having 
agitated the whole, ſuffered this matter again 
to ſubſide, drew off the water, and added two 
quarts more; this liquor gave manifeſt ſigns 
of acidity, and continued ſomewhat reddiſh. 
Preſuming that, after the addition of fo much 
water, this acidity could nct proceed from 
the ſmall quantity of marine acid I had uſed, 
more eſpecially as the liquor itſelf originally 
contained an alkali, in the faturation of 
which the greater part of the acid muſt have 
been employed, I began to ſuſpect that this 
ley contained an acid of its own, which was 
diſen gaged and ſeparated from the alkali by 
the marine acid as the more powerful of the 
two; and hence I reſerved the two quarts of 
liquor, laſt added, for ** experi- 


ments. 


After 
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After repeated affuſions of cold water, 
when the characters of acidity were ſcarcely 
any longer perceptible, I threw the depoſit- 
ed matter on a filter, and ſuffered it to dry 
for ſome time; it was then of a dark green- 
1h colour, ſomewhat clammy like moiſt 
clay. I took a ſmall portion of it and added 
to it 60 times its weight of boiling water, - 
but not a particle of it was diſſolved. The 
remainder TI dried in a ſand heat; it then 
aſſumed a ſhining black colour, became more 
brittle, but internally remained of a greeniſh 
yellow, and weighed one ounce and a half. 


By treating eight quarts more of the ſa- 
turated ley in the ſame manner, I obtained 
a further quantity of the greeniſh depoſit, 


on which I made the following experiments: 


iſt. Having digeſted a portion of it in 


rectified ſpirit of wine, it communicated to 
it a reddiſh hue, and was in great meaſure 
diſſolved: but by the affuſion of diftilled 
water the ſolution became milky, and a white 
depoſit was gradually formed; the black 
matter diſſolved in the ſame manner. 


2 ad] y. 


22 _ — » 4 4 n 
g 4 * 
Part. | - 
— * — n bs... © 
— a * 
= * o 2 CI 
<4 — 4 — ——— — . 
a”. _— al * — «4s _ — * 5 , *. 
x 9 = 4 3 * * * 41 
— = l a - = 
” — — - ww wo * — 2 * 2 3 . -—_— * bd 4 27 1 
* —v 
4 3 ung « \ — p : 
W * * — N N 
— 4 * — — hy By - _ Th," pe 
- 7 = N . : " I'S 2 * — 26 — 
LY A s. - — — ———— — 
— — S 


— — b A 
RY. 4 N 


1 40 ] 


2ndly. 
matter was ſoluble in oil of turpentine or 
linſeed'oil by a long continued digeſtion. 

3dly. The black matter being placed on 


a red hot iron, burned with a yellow flame 
and a black ſmoke, leaving a coaly reſiduum. 
Athly. The green matter being put in- 


to the vitriolic, marine, and nitrous acids, 


communicated a browniſh tinge to the two 


former, and a greeniſh to the latter, but did 


not ſeem in the leaſt diminiſhed. 


Hence it appears that the matter ex- 
trated by alkalis from linen yarn is a pe- 
culiar ſort of re/in, different from pure re- 
ſins only by its inſolubility i in eſſential oils, 
and in this reſpect reſembling lacks. I now 
proceeded to examine the power of the differ- 
ent alkalies on this ſubſtance. Eight grains 
of it being digeſted in a ſolution of cryſtal- 
lized mineral alkali ſaturated in the tempe- 
rature of 60, inſtantly communicated to 
the ſolution a dark brown colour; two 


meaſures (each of which would contain 


eleven penny weights of water) did not en- 
tirely diſſolve this ſubſtance. Two mea- 
- ai 


Neither the green nor the black 


ſiduum. 


1 


ſures of the mild 3 alkali diſſolved 
the whole. 

One meaſure of cauſtic mineral alkali, 
whoſe ſpecific gravity was 1,053, diſſolved 
nearly. the whole, leaving only a white re- 


One meaſure of cauſtic vegetable alkali, 
whoſe ſpecific gravity was 1,039, diſſolved 
the whole. 

One meaſure of liver of ſulphur, whoſe 
ſpecific gravity was 1,170, diſſolved the 
whole. | 

One meaſure of cauſtic volatile alkali diſ- 
ſolved alſo a portion of this matter. 
Though theſe experiments were fully 
ſufficient to reſolve my doubts, yet to ren- 


der ſtill more ſatisfaction to bleachers, I 


repeated them with the ſalts they n 
uſe, and alſo with ſoap. 

I therefore diſſolved one ounce of ſweet 
barilha, Dantzic-pearl aſh, Cunnamara kelp, 


caſhup and Clark's pearl aſn, each in fix 


ounces of pure water, and putting in one 
ounce meaſure of each ſolution eight grains 
of the green colouring matter, ſet them to 
digeſt 


' 
. 
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digeſt in a heat of about 180? for three 
hours and a half, At the end of this time, 
I found that the Dantzic diſſolved more 
than the barilha; the kelp as much as the 
Dantzic; the caſhup and Clarke's the 
whole. | 

Hence I added half an ounce more of the 
ſolutions of Dantzic, barilha and kelp; the 
Dantzic and kelp then diſſolved the whole; 
but of the ſolution of barilha, two ounces 
were requiſite to perform this effect. 

I alſo diſſolved half an ounce of Windſor 


ſoap in eighteen ounces of water; the ſo- 


lution was turbid, and could not be render- 
ed tranſparent but when it was near boiling, 
and then it was very unmanageable; for 
when boiled it ſpouted three feet high out 
of the bottle. Three ounces of this ſolu- 
tion were requiſite to diſſolve eight grains 
of the colouring matter. 

Now to compare the powers of theſe 
different ſolvents we muſt remark, that as 
an ounce of barilha contains x15 grains of 
mere alkali, the ſolution of it being made 
in fix ounces of water, each ounce of the 


3 ſiolution 
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ſolution muſt contain the fixth part of 115, 
i. e. nineteen grains; and in the ſame 
manner it wilt be found that an ounce of the 
ſolution of Dantzic ſalt contains fifty grains 
of mere alkali, that of Cunnamara kelp 
2,8 grains, caſhup : 15, Clarke's 21. 

Therefore 4,2 grains of ſaline ſubſtance 
of kelp performed the ſame effect, as 75 
of that of Dantzic, 38 of that of barilha, 
15 of that of caſhup, 21 of that of Clarke, 
213 of ſoap. 

I alſo tried the power of lime water, but 
found that three ounces of the ſtrongeſt 
diſſolved very little of the colouring 
matter, as ſhould be naturally expected; 
for the three ounces did not contain above 
three grains of lime, nor did the mixture 
of ſulphur render it more active. 

From the foregoing experiments we may 
now deduce the. following practical pro- 
poſitions: 

iſt. Liver of ſulphur is of all alkaline 
compounds the ſtrongeſt ſolvent of the 
colouring matter; next to this the cauſtic 
vegetable, and after this the cauſtic 
mineral alkali; the mild vegetable and 

mild 
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mild mineral alkali occupy the laſt place. 
Sulphur, it. is ſaid, leaves a ſtain in linen; 
but if liver of ſulphur be uſed in the be- 
ginning, that is to ſay in bleaching the yarn, 
the ſtain will probably be removed by the 
purer alkalies afterwards uſed. Hence the 
ſolutions- of. kelp, caſhup and markoft are 
; advantageouſly uſed in the firſt proceſſes of 
bleaching, for which Dantzic and ſweet 
barilha are leſs fit; but fix ton of kelp 
will be neceſſary to produce the ſame effect 
as one ton of caſhup; yet as the former is 


manufactured at home it deſerves the pre- 
ference. 


2ndly, As the alkali manufactured 
from inland weeds is more powerful than 
the mineral, Mr. Clarke's is more power- 
ful, or may be rendered ſo, than any im- 
ported. It is already ſufficiently cauſtic, 
and may be converted into liver of ſulphur 
only by adding one-twentieth of its weight 
of ſulphur to it when boiling, and thus it 
is fitted for the firſt proceſſes of bleaching. 
In its primitive ſtate it is fit for the ſecond 
proceſs, and by rendering it milder (which 
may 


” 
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may be effected by burning half a buſhel of 


charcoal in a pan in the ſame room in which 
its folution ſtands) it will be adapted to the 


laſt proceſſes, in which a leſs active alkali is 


required.. 
zdly. Clarke's falt converted into liver 
of ſulphur is preferable to kelp, becauſe 


this latter, by the preſent manner of ma- 


nufacturing it, holds charcoal in ſolution; 
this coaly matter it depoſits on the yarn, 
and thus leaves a black tinge; whereas 
Mr. Clarke's is free from this contamina- 
tion, to ſay nothing of the far greater 
quantity of alkali it contains, inſomuch 
that one ton of Mr. Clarke's is nearly equal 
to eight tons of kelp. Hence it clearly fol- 
lows, that the linen manufacture ſtands in 
no ſort of need of foreign ſalts or aſhes for 


the proceſſes of bleaching. 


The chief defect in Mr. Clarke's mani- 
pulation is the loſs of time during what he 
calls the maceration of aſhes and quick- 
lime; by barely moiſtening them the ſame 
effect may he produced in nine hours, which 
he expects from their maceration during 
Vol. II. No. 2. L nine 
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nine months, and much more lime is uſed 
than is neceſſary. 


Dantzic pearl aſh contains much more 


alkali than Clarke's; this muſt proceed 


from the ſuperior quality of the aſhes 
from which it is extracted. Thoſe I re- 
ceived. from Mr. Clarke were exceeding 
bad; nor do I believe that any crude aſhes 
can be advantageouſly uſed in bleaching. 


facturing counties would allot a few acres 
to the culture of worm-wood and fumitory, 


I believe their own advantage, as well as 
that of the public, would thereby be confi- 


derably promoted. An acre will, I ſup- 
poſe, ſcarcely produce leſs than four tons 
of the dry. weeds, and each ton will afford 
nearly 200 weight of aſhes, and each ton of 
worm-wood aſhes will give nearly 1500 


weight of unrefined falt, or 1300 of the 
refined, 


But if ſome perſons in the different manu- 


)n 


Fre 
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XIII. ON THE COMPONENT PARTS 


OF THE 


COLOURING MATTER OF PRUSSIAN BLUE; 


By Mr. BINDHEIM. 


continued) 


ROM the knowledge which we have al- 


ready acquired of the blue-colouring 
ſubſtance, I concluded that as the preſence 


of inflammable matter is not diſcoverable 


in the reſiduum of calx of iron, there 
certainly muſt be a ſecond or third princi- 
ple combined therewith. To diſcover the 
nature of this principle, one dram 44 grains 
of the baſis of the colouring matter in Pruſ- 
ſian- blue, obtained in the manner before- 
mentioned, were rubbed together with an 
equal quantity of cauſtic vegetable alkali, 
and the whole was then repeatedly ſteeped 
in hot diſtilled water, till the lixivium 
L 2 at 


being no precipitation on adding a ſolution 
Contain any vitriolated neutral falt, with 


which the common Pruffian lixivium is 


Meyer and Klaproth, and which may be, 


a new method of obtaining a remarkably 


© W435 
at length ceaſed to communicate a blue 
colour to a ſolution of iron. The filtrated 
lixivium was colourleſs, was eafily affected 


by the ſolution of iron, and was exceed- 
ingly pure, as I was convinced from there 


of ponderous earth. It certainly did not 
uſually mixed; an imperfectioi which 
was firſt, and but lately, noticed by Meſlrs, 


and no doubt has been the cauſe of much 
chemical inaccuracy. Here, then, we have 


good and exceedingly pure lixivium fan- 
guinis, which, if it be not ſuperior to the 
pure lixivia of this kind prepared accord- 
ing to the other known methods, does at 
leaſt deſerve to be placed on an equal foot- 
ing with them. This lixivium was marked 
No. I. — 

The reſiduum was treated in like man- 
ner with fifty- ſix grains of cauſtic al kali 
and a ſufficient quantity of water. I ob- 

tained 
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tained again a phlogiſticated lixivium, 
which, however, did not contain ſo much 
colouring matter as the firſt, — No. 2. 

The reſiduum of this was again ſteeped 
with cighty grains of cauſtic alkali and wa- 
ter; this lixivium (No. 3) poſſeſſed very 
little of the colouring principle. 


Laſtly, that all the colouring matter 
might be extracted from the reſiduum, it 
was once more treated with two drams of 
cauſtic alkali and water as before. As 
none of the blue-colouring principle could 
be diſcovered in this lixivium (No. 4) I diſ- 
continued the treatment. There remained 

twenty-four grains of a black reſiduum, 
which, after being ſubjected to a red heat 
with inflammable matter proved to be phlo- 
giſticated iron. It had loſt its blue- colour- 
ing property, and was no longer ſuſceptible 
of inflammation on being held over a candle, 
upon a hot iron. 


Thus the alkali was combined with the 
colouring ſubſtance, which I now wiſhed to 
transfer to ſome other body. Accordingly, 
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I precipitated quickſilver from its ſolution 
in nitrous acid with Nos. 1, 2, and 3. In 
doing this, care muſt be taken that too much 
of the lixivium is not added to the ſolution; 
otherwiſe the mercurial precipitate will be 
rediſſolved. Of the precipitate thus obtain- 
ed two drams and a half were well mixed 
with three times the quantity of charcoal 
duſt, and put into a ſtrong, well burnt, 
earthen retort, which was placed in a fur- 
nace, in which the heat could be puſhed to 


the greateſt intenſity. To the neck of the 


retort was adapted a receiver half full of wa- 
ter, in the ſame manner as 1s practiſed in the 
preparation of phoſphorus. In the degree 
of heat which was firſt applied, the quick- 


ſilver came over, and as the heat increaſed 


a phoſphoreſcent vapour came ſteaming out 
of the retort into the receiver; and laſtly, 


when the fire was urged fill further, there 
appeared in the mouth of the retort a ſmall 
quantity of ſhining phoſphorus, —which, 
conſidering the ſmall portion of precipitate 
that was uſed in this experiment, was per- 


fect ly 
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fectly ſatisfactory and deciſive. Thus we 
are made acquainted with the hitherto un- 
known ſubſtance obtained in the decompo- 
ſition of the colouring matter of Pruſſian· blue, 
and by this experiment it is proved too 
clearly to admit of any doubt, that the afore- 
ſaid ſubſtance is phoſphoric acid. 


As it may be doubted whether the before 
mentioned regulus of manganeſe in the hu- 
mid way, properly deſerves that name, I 
ſhall ſubjoin ſome obſervations in order to 
explain whence it happens, that, with the ap- 
plication of in flammable matter and proper 
treatment, it is ſtill capable of taking up a 
portion of phlogiſton, although poſſeſſed al- 
ready of the properties of the regulus of 
manganeſe. After digeſting ſome of it in 
nitrous acid, there remained on its outſide a 
blackiſh matter, which it had before; the 
acid, however, had diſſolved a part of it. 
On adding mild alkali to this ſolution, acrat- 
ed calx of manganeſe was precipitated: With 
vitriolic acid the effect was the ſame. Hence 


we. ſee that the regulus of manganeſe pre- 


L 4 | pared 


a . 
: 


a. 

- pared in the humid way ſo⸗far agrees with 
that prepared in the dry way, that part of it is 

ſoluble, part not. However, as the quanti- 
ty of the laſt, viz. of the inſoluble part, was 
pretty conſiderable, owing to a want of, or 
imperfe&t ſaturation with, phlogiſton; I 
_ endeavoured to remedy this defect by com- 
municating to it the inflammable principle, 
I ſhall. here relate in a few words the experi- 
ments which I made with this view, together 


with the phenomena which preſented them- 
ſelves. | 


Two drams and a half of theregulus of man- 
ganeſe prepared in the humid way, were mixed 
with one dram and a half of ſugar, and, being 
put into a matraſs, two ounces of diluted 
nitrous acid were poured upon them. The 
acid was afterwards evaporated in a ſand- 
bath. When the maſs was become dry, 
and whilſt it ſtill remained in the heat, it 
gradually ſwelled up and enlarged in bulk, 
with an internal motion that procceded re- 
gularly from the bottom upwards ; till at 
length the maſs took fire like phoſphorus 


and 


* 
3 
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and during its combuſtion a number of fine, 
thin flakes, of a dark brown colour, were 
thrown up and ſcattered partly againſt the 
ſides of the matraſs and partly out of its 
mouth. This was a pleaſing appearance, 
and no bad repreſentation in miniature, of 
that grand and awefully majeſtic ſpectacle 


which nature exhibits in the inſtance of vol- 


canic mountains. In this experiment, 
however, I was diſappointed of my proper 
objet; to accompliſh this, therefore, I 
adopted a ſomewhat different proceſs, found- 
ed on the property which the calx of man- 
ganeſe poſſeſſes of ſtrongly attracting the 
' inflammable principle in the humid way, 
and alſo upon this circumſtance, that the 


aforeſaid attraction is much increaſed by the 
preſence of an acid: 


Accordingly half an ounce of aerated calx 

of manganeſe and one ſcruple of charcoal: 

powder were mixed together, and being put 
1nto a matraſs, as much nitrous acid was 

poured upon them as was neceſſary to diſ- 
ſolve the manganeſe. The whole was then 


kept 
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kept over a fire in warm fand, till it became 
of a thick confiſtence, and nitrous fumes 
were diſcharged. It was then taken from 
the fire together with the ſand · bath, the acid 
vapour ſtill continuing to be extricated. In 
this manner a dry maſs was obtained, which 


did not take fire; this accident, however, 
very readily happens, unleſs there be ſome 
caution and addreſs in applying the proper 
degree of heat, and unleſs care be taken that 
the veſſel do not remain too long upon the fire. 

When all was cold, I found in the veſſel 
a ſhining, metallic reſiduum, to which ſome 
of the nitrous acidand charcoal-duſt adhered, 
ſo as to have the appearance of a ſcoria'; but 
they were eaſily removed by ſeveral ablu- 
tions in water. 

The regulus of manganeſe thus prepar d 
in the humid way, was in its under part po- 
liſhed and ſhining ; of an uneven ſurface, of 
a duſky white colour, and very brittle. By 
expoſure to the air it becomes ſomewhat 
darker and leſs ſhining, With the affiſtance 
of heat, the mineral acids diſſolved it, a 
ſmall reſiduum excepted; and from theſe 
ſolutions 


Nin 


ſolutions an aëtated calx of manganeſe was 
precipitated by means of the mild al kali. 


. 


— . — 


We are ſorry that the ſmallneſs and cloſeneſs of the characters 
in which ** * * **g M. S. was written, together with blots that oc- 
cured in one or two places, where, as we fince underftand, no 
eraſements were intended, ſhould have given riſe to ſeveral errata in 
the printing of the firſt part of Mr. Bindheim's differtation, in the 
laſt No. of this Journal. In reperuting that paper, our readers 

will pleaſe to make the following corrections : 

Page 47, I. 24, for “ the natural manganeſe, which underwent 
through all its component parts a decompoſition, read “ the na- 
tural manganeſe ; it underwent bee all its component parts the 
ſame decompoſition.“ 

P. 50, I. 3, for “ while in this experiment the red precipitate 
gave out vital air; however, this does not follow, nor can it fol- 
low,” read fince the red precipitate uſed in this experiment is 
known to give out vital air. However, this did not happen, nor 
could it happen.” 

Ibid. I. 6, for © the vital air which was here found in the mixture 
to be conſidered as the parent of the fixed air in ſomewhat of a ſu- 
per-abundant quantity,” read © the vital air, which pre-exiſted in the 
calx of mercury here employed, to be confidered as the pa- 
rent of the ſomewhat ſuperabundant quantity of fixed air.” 

P. 52, Il. 4, for © when a little of the atrated calx of manganeſe, 


mixed with water ſaturated with fixed air was ſet to freeze,” read 


« when water ſaturated with fixed air, and mixed with a little of 
the atrated calx of manganeſe, was ſet to freeze. 
Thid. I. 13, for © dephlogiſticated alkali,” read © the phlogiſticat- 
ed alkali.” 
P. 53, I. 9, for © the colour itſelf,” read *the colour thereof.” 
Ibid, I. 12, for © appeared,“ read may be obtained.“ 
P. 54, I. 4, for 66 with another in ſolution,” read &« with another if 


in ſolution,”? 
P. 55, 


8 


8 
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P. 55, for * Perhaps this colouring ſubſtance is alſo preſent in 
many other, though with all the known neutral ſalts the caſe may 
not be the ſame as it is here with the vitriolated tartar,” read 
44 Perhaps this colouring ſubſtance alſo preſents with many other, 
if not with all the known neutral ſalts, the ſame effects as in the 
caſe here with the vitriolated tartar.” 

Ibid. I. x5, for ! From the experiments which follow | it appears 
that the colouring matter of Pruſſian blue has a ftronger attraction 
&c.“ read © From theſe experiments it follows, that the colouring 
matter of Pruſſian blue has, in the humid way, a ſtronger attraction 
to the acrated calx of manganeſe, than to the | mild ] vegetable al- 
kali.“ 


XIV. EXPERIMENTS 


wiTH 


DEPHLOGISTICATED MARINE ACID; 


By Mr. SCH MEISSER. 


( continend. P, 


Performed a great number of experiments 
with the dephlogiſticated marine acid ; 

but as many of them coincided with thoſe 
made by Mr. Scopoli and Hermbſiadr, and 
5 ecxhibited 


re. 


*. = 

exhibited the very ſame effects with various 

ſubſtances, it would be ſuperfluous here to 

recapitulate them all. I ſhall, therefore, 

only relate ſuch experiments as differed from 
their's. | 
When I ſuffered dephlogiſticated marine 


acid air to paſs through water, a wax candle 
burnt in it with a greater flame than before. 
The water through which the air had been 
tranſmitted, ſhewed, when paper ſtained with 
litmus was dipped in it, that it had abſorbed 
a very ſlight portion of acid, like water im- 
pregnated with fixed air. However the air 


itſelf did not appear to me to be miſcible 
with water in the ſame manner. 


Phoſphorus, faſtened by means of a wire 


to the inner ſurface of a cork that exactly 


fitted the mouth of the bottle, inſtantly took 


fire, with an appearance which was ſo much 
the more beautiful as the air was now ſome- 


what phlogiſticated by ſeveral previous ex- 


periments with phlogiſtic bodies. The 
phoſphorus projected its inflammable matter 
on all ſides in the form of beautiful little 


ſtars 


_ r n — 


EE 
ſtars of a blue colour, which fell into the 
fluid that was at the bottom of the veſſel, 
and that held ſome gold in ſolution. Here- 
upon, to my aſtoniſhment, a beautiful violet 
colour appeared, but from whence it pro- 
ceeded I am till at a loſs to explain, The 
ſtability of the colour makes it probable 
that it was owing to the gold. Theſe ap- 
pearances afforded great pleaſure to me, 


and to thoſe connoifleurs and amateurs of 


chemiſtry who were preſent when the expe- 
riments were made, 


The air contained in the ſecond bottle did 
not ſeem to be ſo much dephlogiſticated. 
Paper ſtained with litmus, it is true, was 
deprived of its colour by it ; but it had no 
effect upon a bit of leaf gold, with which I 
had armed a glaſs-rod : However, on letting 
fall upon it ſome drops of volatile ſpirit of 
ſal ammoniac, it was immediately and whol- 
ly diſſolved. As this circumſtance ſtruck 
me with ſome ſurprize, I endeavoured to 
aſcertain what it was in the ſpirit of ſal am- 
moniac that produced this effect. Accord- 


ingly. 
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ingly, I repeated the experiment, taking an- 
other bottle filled with dephlogifticated 
marine acid air. Into this I introduced a 
glaſs rod armed with gold, and at the ſame 
time forced into the bottle ſome volatile 
alkaline air, whereupon I had the ſatis faction 
to ſee the gold immediately diſſolved, and 
the bottle filled with vapour. I ſhall ex- 
amine this fact more thoroughly in order to 
aſcertain how far the alkaline air contributed 
to render this weak marine acid air capable 
of diſſolving the gold. The ſolution of gold 
collected from this and former experiments, 
I precipitated with volatile alkali ; whereby 
I obtained about one grain of well edulco- 
rated precipitate, which, on being laid upon 
a hot iron, diſcovered the property of a weak 
fulminating gold. 


I have learned from different experiments, 
that common marine acid cannot be wholly 
converted into an aërial form by means of 
manganeſe. A proof of this we have in the 
great quantity of fluid which remained, after 
I had abſtracted the dephlogiſticated marine 


acid 


[ 160 
acid air, notwithſtanding that the manganeſe 
was not yet completely phlogiſticated. Al- 
though it be granted, therefore, that the 
acid which I employed contained a portion 
of water; yet this aqueous part could not 
amount to ſo much ; for out of three ounces 


only thirty grains were loſt, which give near- 


ly the weight of the obtained dephlogiſticat- 
ed marine acid air. 


To this fluid, which had the properties 
of a weak acid, nothing more is wanting, I 
imagine, for bringing it back again to the 
ſtate of common marine acid, than a portion 
of ſpecific heat combined with the marine 
acid baſis. Although it is a very plauſible 
theory, that of Mr. Kirwan's, which ſtates 
that common marine acid is formed from a 
particular baſis, phlogiſton, and a determi- 
nate quantity of fixed air; —the dephlo- 
giſticated, . on the other hand, from a 
combination of dephlogiſticated marine 
acid baſis with an exceſs of fixed air; yet 
my practical enquiries on this ſubje& give 
me great reaſon to doubt the truth of this 


theory 


E 
theory, fince I have never been able to diſ- 
cover that exceſs of fixed air: For, the 
dephlogiſticated marine acid air never once 
rendered lime-water turbid, nor ſhewed the 
other properties of fixed air. This I ſhall 
notice more fully'when I come to repeat my 
experiments, on which occafion I truſt I 
ſhall have it in my power to bring forward 
ſeveral weighty objections to the theory re- 
ſpecting the origin and compoſition of the 
dephlogiſticated marine acid air. In the 
mean while I cannot help mentioning one 
circumſtance, which is, that among the 
number of the component parts of the com- 
mon marine acid muſt be reckoned a portion 
of water, which is effential to it. I think 1 
can ſhew that manganeſe does not produce. 
marine acid in an atrial form directly in 
proportion to the quantity of vital air which 
it yields; but, that the portion of water which 
is always preſent in the acid, and is even 
taken up with it in an atrial form, conſti- 
tutes a certain part of the obtained de- 
phlogiſticated | marine acid air. 
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On mixing dephlogiſticated marine acid 
air (which. had been already conſiderably 


phlogiſticated by different experiments) with 
water ſaturated with fixed air, I obtained an 


acid, which in every reſpe& reſembled com- 
mon marine acid. This, at firſt, appears to 
be very much in favour of Mr. Kirwan's 
theory, and indeed to be quite reconcileable 
with it. But, if we accurately examine the 
ſubſtances here employed, viz. the fixed air, 
water, and phlogiſticated air (which: fill 
contained the proper baſis) we ſhall find, 
that water (if not in a liquid form, at leaſt 
in an aerial form, viz. as a part of the de- 
phlogiſticated air) muſt be admitted as one 
of . the component principles of the marine 
acid. 

In the laſt place, I mixed 1 two ounces of 
the weak ſort of marine acid obtained after 
the dephlogiſticated marine acid air, withone 
ounce of pretty ſtrong ſpirit of wine. Dur- 
ing the mixture, an agreeable odour was 
emitted ; but, the acid being abſorbed by 
the ſpirit, this odour was ſoon loſt. I took 


two 


fragrant odour, ſomewhat like that of ni- 


> 328 
two ounces more of the ſame ſpirit of wine, 
poured it into a glaſs-cylinder, containing 


eight cubic inches of dephlogiſticated ma- 
rine acid air. This air was preſently ab- 


ſorbed by the ſpirit of wine, but poſſeſſed a 
ſtrong aromatic ſmell. From this I ab- 
ſtrated one ounce, which had a remarkably 


trous zther, and was aromatic to the taſte. 


On mixing it with ſome diſtilled water, I 
had the ſatisfaction to obtain about twenty 


grains of an æther (naphtha) which, when 
ſet on fire, burnt with a blue flame. As 
not only this experiment, but alſo ſeveral 
others of mine, differ from the excellent 
obſervations made by Dr. Hermbſtadt; I 
ſhall publiſh an account of the ſame, as 
ſoon as I ſhall have convinced myſelf, by a 
further repetition of the experiments, of the 


_ certainty of my diſcoveries. In treating of 


the production of .muriatic æther, I ſhall 
have recourſe to my friend Kunſemuller's 
admirable theory reſpecting the production 


of æther.--The reſiduum from the dulci- 
M 2 fied 
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fied ſpirit of ſalt afforded a few grains of 
faccharine acid. 


ann. 


In the former part of Mr. Schmeiſſer's paper printed in the lat 
number of this Journal, page 96, I. 21, for ! Theſe,” read“ This“. 
P. 99, I. 1a, for © ſouriſh, read © roughiſh.” Ibid. I. 20. for © co- 
6 loured,” read © diſcoloured,”” Page 100, I. 23, for *I now poured 
* off,” read I had diſtilled off.” P. 10, 1. x, for It might 
* however, be the effect of the ſtrong fire upon the much uſed 

tc mangeneſe, read It might, however, be manganeſe itſelf for- 
« ced over by means of the ſtrong rol Tbid. J. 4, for * ſour,” 
read © rough.” 

The ſame circumſtances with regard to 9. kind wiiting as 


thoſe mentioned at page 155 betrayed the Editor into the above 
y ta : ; 
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XV. NEW EXPERIMENTS 


WIT 


CHARCOA L; 


By Mr. LOWITZ, 


&. I. 


OMMON vinegar, on being boiled in 
— a2 matraſs with charcoal-powder, be- 
came perfectly limpid like water. 


§. II. | 
With this colourleſs vinegar I tried 
to prepare ſome terra foliata tartari 


{alkali vegetabile acetatum) ; but, although 
I took a great deal. of pains and uſed 


a great deal of charcoal-powder, I never 


could render the ſalt white; for, during 
the exſiccation it conſtantly acquired a very 
dark brown, extractive appearance. For the 
production, therefore, of a dry, white terra 
foliata tartari, it is abſolutely neceſſary to 


M 3 uſe 


[166 ] 


uſe vinegar that has been previouſly dit. 
tilled. 


§. III. 
The following are ſome of the remarka- 


ble effects which take place in the puri- 


fication of honey: | 

(1) As long as honey, diluted with a 
ſufficient quantity of water, is boiled with 
charcoal- powder, a very * and un- 
pleaſant {mell is perceived. 


(2) If the charcoal powder i is not added to 
the honey and water { Hydromel) in a quan- 


tity ſufficient for abſorbing all the ſlimy or 


mucilaginous parts, the filtrated hydro- 
mel conſtantly appears of a ſemi-tranſparent, 
blackiſh colour; and this continues, till the 
neceſſary quantity of charcoal-powder is 
added : and then the liquor runs through 
the filter as clear as water. 

(3) If the reſiduous charcoal-powder, 
which ſerved to deprive the honey of its 
ſmell and ſlimy matter, be lixiviated with 

a large quantity of water ; the water will 

acquire 


loi 


= 
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acquire: a ſimilar IE black co- 
lour. 

(4) If this black water be evaporated, the 
black matter will be depoſited on the ſides 
of the veſſel in the form of a ſoot, that is 
very ſoft and unctuous to the touch. 

That theſe effects are owing to the ſlimy 
parts of the honey, ſeems to be proved by 


the following NI: 


9. IV. 


To a diluted ſolution of 1 an ounce of 
gum arabic was gradually added charcoal- 
powder, by pounds; the mixture was well 
boiled, and a little of it was frequently 
filtered for examination. 


The liquor, however, conſtantly ran 
through the blotting-paper turbid and 
dark coloured till 30 lbs. of charcoal po-]. 
der, with a proportionate quantity of wa- 
ter for its dilution, had been mixed with it; 
and then the percolated liquor was clear. 
The whole of the filtrated liquor was now 


evaporated ; but none of the gum was any 


=s longer 
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longer to be found in it, ſo that it muſt 


either have been wax mer or {imply 
abſorbed by the dal. | 


+. Bp 
Charcoal powder has the ſame effect 
upon other fluids, which contain either ve- 
getable mucilage or animal gluten, 'They 
will not run clear through the filter, till 
they have been completely deprived of their 
mucilaginous or glutinous parts by the addi- 
tion of a proper quantity of charcoal- powder. 
8. VL 
Beer, milk and lemon-juice mixed with 
charcoal powder remain of a turbid black 
colour, until the latter is added in a quan- 
tity ſufficient for depriving thoſe fluids of 
all their mucilaginous, caſeous, and oily 
parts; for which effect thoſe fluids muſt be 


diluted with a prodigious r of wa- 
ter. 


g. VII. 7 
From theſe facts we may determine 
à priori, and without having recourſe to 
experiments, 
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experiments, the caſes in which this cla- 
rifying power of charcoal is not at all ap- 


plicable; viz. it is not applicable to any 


of thoſe ſubſtances, in whoſe mixtures and 


compoſition oily, gummy, mucous or ge- 
latinous matter caoſtitutes an eſſential and 


neceſſary part. On the other hand, the 


charcoal-powder may be advantageouſly 
employed. in all thoſe caſes, in which we 
wiſh to ſeparate and remove the above- 
mentioned principles. 


C. VIII. 


The charcoal- powder which remained 
after the purification of a- mother-ley of 
phlogiſticated alkali, communicated to the 
water with which it was lixiviated a beau- 
tiful, bright green colour. 


. IX. 


Charcoal powder, over which a very em- 
pyreumatic diſtilled vinegar that had been 
concentrated by freezing, had been abſtract- 
ed till the charcoal was become dry, diſ- 


played 
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played upon its ſurface all the n of a 
peacock's tail. 


g. X. 

Another quantity of charcoal- powder, 
over which ſome common vinegar, that 
had been frozen, had been diſtilled with a 
ſtrong heat till the charcoal became dry, in 
half an hour's time after mixture with wa- 
ter, was thrown into ſuch a ſtrong motion, 
reſembling an efferveſcence, that, although 
the mixture filled the glaſs-jar in which it 
was made ſcarcely half way up, at firſt; 
yet it now ran over with a thick froth. 


„ | 

All ſorts of glaſs-veſſels, and other uten- 
fils, may be purified from long-retained 
ſmells of every kind, in the eaſieſt and moſt 
perfet manner, by rinfing them out well 
with . charcoal-powder, after their grofler 
impurities have been ſcoured off with ſand 
and potaſh. 


In 
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F. XII. 

In the common mode of clarifying g f 
honey a great deal of ſcum is ſeparated. 
From this ſcum, we may obtain honey 
perfectly pure and clear, by diluting it with 
a proper quantity of water, and adding to it, 
while upon the fire, as much charcoal- 
powder as is neceſſary to make it filter off 


clear. The filtrated liquor is afterwards to | 
be evaporated to a proper conſiſtence. a 
$: XIII. 


Upon the diſagreeable bitter taſte of ſalt- 
water, charcoal has not the leaſt effect. 
This ſeems to me to prove, that its nauſe- 
ous taſte i is nat owing to bituminous matter, 
but to the earthy neutral ſalts; for the 
charcoal would certainly extract or abſorb 
any bituminous matter from the water; 
whereas, upon ſalts the charcoal has no ef- 


fect. 


& XIV. 


Salt of hartſhorn is rendered uncom- 
monly white, on being well triturated with 
| an 
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an equal quantity of charcoal-powder, and 
put into a retort ſo as to fill it half Way up. 
The remaining ſpace within the retort is to 
be filled up with coarſely pounded charcoal, 
and the whole is 4 to be ſubjected to dif. 
tillation. 


& XV. | 

A large quantity of acid of tartar (produc- 
ed from thirty pounds of cryſtals of tartar) 
treated with charcoal-powder, was brought 
to the point of cryſtallization in the ſpace of 
ſeventeen hours ; and, notwithſtanding the 
very ſtrong and haſty boiling (during which, 
owing to the exceſſively hot ſand, a black 
and burnt ſaline cruſt had attached itſelf to 
the inſide of the matraſs) it was afterwards 
found to be perfectly limpid like water, and 
totally free from empyreuma. 


& XVI. 


In the purification of common ardent 
ſpirits by means of charcoal, without the 
help of diſtillation, if too little charcoal- 
powder be added, the ſpirits will always re- 


tain 
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tain a blackiſh turbid appearance. But this 
black matter may be inſtantly and entirely 
ſeparated from the ſpirits, by the addition of 
dry ſalt of tartar in ſuch quantity as is ſuffi- 
cient for it to form with the water which it 
attracts from the ſpirits, a diſtin fluid. As 
ſoon as-the ſeparation cf the watery from the 
ſpirituous: parts takes place, the black mat- 
ter is ſeen floating upon the. undermoſt 
fluid in the form of an extremely fine black 
pellicle. On the other hand, if to a pound 


of ſuch turbid ſpirits, only a very little (a 


grain, for inſtance) of the alkali be added, 
the ſeparation of the black ſooty matter will 
not take place till after ſeveral days, 


$. XVII. 
I mixed three pounds of oil of hartſhorn - 
with two pounds of charcoal-powder, and 


put the maſs, which had the conſiſtence of a 
palte, into acucurbit, throwing in afterwards 


two pounds more of charcoal-powder. After 


I had fixed a capital to the cucurbit, I placed 
it very deep in the ſand, and proceeded to diſ- 
tillation. T he animal oil came over uncom- 


monly 
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monly flowly; and, notwithſtanding the very 
great degree of heat that was applied, the diſ- 
tillation laſted thirty hours. The oil ſtill 
continued to come over white and clear even 
towards the end of the operation, although 

the pot, together with the ſand contained i in 
it, was become quite red hot; and it was only 
at the very laſt part of the proceſs that alittle 
dark brown oil aſcended 


WENT. 
By a counter-experiment, in which 1 dif- 
tilled three pounds of the ſame ſort of oil of 
hartſhorn by itſelf, I was fully convinced, 
that the addition of charcoal in this proceſs, 
eſpecially ſince it requires ſuch a long con- 
tinued and violent heat, is rather prejudicial 
than advantageous : For, when no charcoal 
was added, the operation was completely fi- 
niſhed, with a gentle heat, in the courſe of 
twelve hours, and the obtained oil did not 


fall ſhort of the former (. 17) either in 
n or quality. 


§. XIX. 

A very extraordinary and uſeful property 
of charcoal is the power which it has of at- 
tracting 


os 1] 


tracting and retaining, in the diſtillation by 
means of the water-bath, the ſtrongeſt part 


of vinegar, and of not parting with the ſame, . 
till it is ſubjected to the ſtronger heat of a 
ſand- bath. In a former eſſay on the method 
which I diſcovered of concentrating vinegar 
ſo as to obtain it in a cryſtallized form, I 


have treated of this point very fully“. It is 


a circumſtance no leſs remarkable, that the 
charcoal-powder at the very laſt part of the 


proceſs, when urged by the ſtrongeſt heat, 


yields ſcarcely any thing but mere - water, 
though one ſhould have ſuppoſed directly 
the contrary z for, in all other diſtillations 
of vinegar the ſtrongeſt part of the acid 
comes over laſt, 


& XX. 


| After filling a glaſs funnel with charcoal 
coarſely pounded and riddled, and freed by 
ablution with water from its very fine duſt, 
I poured upon it a few pounds of the black 


* See Chemical Journal, Vol. I. p. 242. and Vol. II. p. 20. 


concentrated 
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concentrated liquor which remains after the 
diſtillation, of Hoffman's Anodyne Drops. 
The percolated liquor was every day poured 
back again upon the charcoal in the funnel; 
and thus in the courſe of two months, this 
black acid was rendered perfectly colour- 
ye 


8. XXI. 


People whoſe breath ſmells ſtrong from 
a ſcorbutic diſpoſition of the gums, may at 
any time get perfectly rid of this bad ſmell, 
by rubbing and waſhing out the mouth and 
teeth thoroughly with fine charcoal-pow- 
der. I was led to this diſcovery by the ef- 
fects of charcoal on putrid fleſh®. By 
means of this very fimple application the 
teeth are at the ſame time rendered beauti- 
fully white, 


g. XXII. 


Brown (or otherwiſe coloured) putrid, 
ſtinking water, was not only immediately 
deprived of its offenſive ſmell by means of 


* Crell Ann, 1788. Vol. II. p. 38. 
1 charcoal 
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charcoal- powder, but was alſo rendered 
tranſparent. Hence it would probably be 
of uſe for preſerving freſh- water ſweet dur- 
ing ſea-voyages, to add about five pounds 
of coarſe charcoal- powder to every caſk of 
water, eſpecially as the charcoal might ea- 
ſily be ſeparated by filtrating the water, 
whenever wanted, through a linen bag. 


8. XXIII. 


I extracted the acid from ants by infuſ- 
ing them in boiling water. Part of this 
acid I mixed with charcoal- powder. The 
acid however was ſo much entangled in the 
fine charcoal - duſt, that after paſſing through 
four folds of blotting-paper it was of a 
dark turbid appearance, and did not begin 
to become clear till ſix months had elapſed. 
The peculiar ſmell of the acid remained un- 
altered. 


8. XXIV. 


I aturated fix pounds of the ſame acid 
of ants with purified pot aſh, and expected 
that I ſhould be able to ſeparate all extra- 

Vol. 1I. No. 2. N neous 
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neous matter from the acid, merely by 
boiling it with charcoal- powder. But in 
this I was diſappointed; for, notwith- 
ſtanding I uſed four pounds of charcoal - 
powder, I could not make the ley filter off 
clear. It was conſtantly of a dark turbid 
appearance, and yet it ran through four folds 
of blotting-paper as readily as pure water 
does. 


4 RV; 


I now perceived that the acid of ants, 
like vinegar ($. 2.) cannot be purified un- 
leſs it be ſubjected to diſtillation. Now, 
as it is Known that this acid is very apt to 
acquire an empyreuma during its diſtilla- 
tion, I thought that in this caſe, at leaſt, the 
charcoal might be employed with advan- 
tage. Accordingly, I put three pounds of 
this acid into a retort, added thereto one 
pound of charcoal-powder, and after wip- 
ing the inſide of the neck of the retort as 
clean as poſſible, I proceeded to diſtilla- 
tion in a ſand-bath. During the diſtilla- 

1 „ 


11 


tion the materials ſwelled up and formed 
large veſicles or bubbles; and, what is the 
moſt ſurpriſing, the acid came over, even 
in the middle of the operation, tinged of a 
black colour by the fine particles of char- 
coal, notwithſtanding that the riſing and 
ſpirting up of the materials was wholly 
prevented by a cautious regulation of the 


heat. However, the fine charcoal-powder 


which came over with the acid. and which 
was in a manner volatilized, was afterwards 


eaſily ſeparated by filtration. The acid 


itſelf was very weak, and that which came 
over towards the end of the diſtillation, 
notwithſtanding the great quantity of char- 
coal-powder employed, was of a brown co- 
lour and empyreumatic. The refiduum 
contained in the retort was ſtrongly. caked 
together, and imparted a very deep brown 
colour to water, From all theſe experi- 
ments with the acid of ants it appears, that 
charcoal produces a conſiderable effect upon 
it, but that it cannot be employed for the 
purification of the acid. 


N 2 5. XXVI. 


80 
$. XXVI. 

I let fixteen pounds of urine ſtand to pu- 
trefy for two months; and afterwards mix- 
ed with it, while it was boiling, two pounds 
of charcoal- po .] der; whereupon the bad 
ſmell immediately went off, and there only 
remained behind the ſtrong odour of volatile 


alkali, In order to ſeparate all the mu- 
cous and extractive parts, I evaporated it 


? 


with ſome more charcoal- powder, to dry- 


neſs. The dry reſiduum thus obtained, 
being lixiviated with water, afforded a liquor 
which was perfectly as clear as water, and 
which, after it was evaporated to the point of 
cryſtallization, had only a flight brown tinge, 
and remained fluid enough to allow the 
ſalts which it contained to ſhoot eaſily and 


regularly into beautiful, white cryſtals of 
cubical and other forms. 


S. XXVII. 


On pure alkali, ſaturated with the colour- 
ing matter of Pruſſian- blue, charcoal- pow - 
der has no other effect than that of depriv- 
ing it of its yellow colour. 


F. XXVII. 
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A watery ſolution of liver of ſulphur 
(prepared by fuſion) was, by the addition 
of charcoal without the aſſiſtance of heat, 
rendered perfectly colourleſs like water, and 


inodorous but it taſted bitter like vitrio- 


lated tartar. On adding oil of vitrio) to it, 
no precipitation enſued, nor was there any 
ſmell of hepatic air. However, both theſe 
effects took place, though in a very weak 
degree, after ſome hours had elapſed ; for 
the previouſly colourleſs ley gradually ac- 


quired a yellowiſh colour, and became 


ſomewhat turbid. Five drains and a half of 


the ſolution of liver of ſulphur deprived of 


its colour by means of charcoal, and an 
equal quantity of a ſolution of liver of ſul- 


phaur that had not been treated with char- 


coal, were evaporated to dryneſs, each by 
itſelf, in a glaſs veſſel. The former yield- 
ed 18 grains of a perfectly white ſaline re- 
ſiduum, which being laid upon burning 
charcoal entered into a red fuſion, without 
ſhewing any mark of ſulphur; the latter, 
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on the other hand, gave 22 grains of a black- 
iſh faline reſiduum, which, on being laid 
upon Heated charcoal, broke out into a 


blue flame, emitting at the ſame time a 
ſtrong ſulphureous ſmell. Hence it ap- 
pears, that ſulphur diſſolved by the fixed 
alkali, is deprived of its principle of in- 
flammability by charcoal. 


„ XXIX. 
If a ſmall quantity of a balſam of ſul- 


phur prepared with ſome eſſential oil, is 
diſſolved in highly recti fied ſpirit of wine, 
and charcoal powder is afterwards mixed 
therewith; the mixture is entirely deprived 
of the peculiar, unpleaſant ſmell of balſam 
of ſulphur, and there only remains the ſmell 
of the effential oil employed to diflolve the 
. ſulphur. 


C& XXX. 
Neither the watery nor the ſpirituous ſo- 


lution of ſoap ſeem to undergo any change 
by treatment with charcoal. 


(The continuation of this ſubject in the next Number.) 
XVI. EXPERI» 
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PURIFICATION OF CRUDE NITRE, 
OR, SALT-PETRE, 18 


BY MEANS OF 


CHARCOAL - POWDER ; 


By PROFESSOR GADOLIN®.: 


5.1. 
RUDE NITRE or ſalt- petre contains 
various impurities, of which the moſt 
conſiderable are common ſalt, and digeſtive 
ſalt; magneſian and calcareous earths com- 
bined with marine or nitrous acid; together 
with an unctuous matter that is often ac- 


* Extracted from a treatiſe of Mr. Gadolin's publiſhed in the 
Cranſ. of the Acad. of Sciences at Stockholm, and ſent by the 
- author himſelf to Dr. Crell. 
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companied with volatile alkali. The differ. 
ence which takes place in the cryſtallization 
between the firſt mentioned ſalts and nitre, 


and the deliqueſcent property of the earthy 
neutral ſalts, afford fufficient means of ſepa- 


rating each kind of ſalt from the other. If 
there happens, however, to be a great deal 
of the unctuous matter in the mixture, then 
neither the cryſtallization nor the ſeparation 
of the heterogeneous ſalts can go on pro- 


perly. 


* M. 


The purification of crude nitre, therefore, 
depends principally on the ſeparation of this 
fat; a ſeparation, which (in the great way) 
is in part effected, by ſubjecting a ſtrong ſo- 
lution of the nitre to boil, during which the 
unctuous matter ſeparates in the form of a 
ſcum. However, a conſiderable quantity of 
it, that is more intimately combined with 
the ſalts, ſtill remains with the nitre, and 
adulterates it ſo as to render it unfit for very 


nice purpoſes, till it has been further pu- 
rified. 


6. III. 


1 


§. III. 
The beſt method hitherto propoſed of 


freeing the nitre from this unctuous matter, 
ſeems to have been the addition of alum. 
But even if no objection lay againſt this me- 
thod on account of its being too expenſive 
to be adopted in the great operations, ſtill 
there would be an objection from the ap- 
prehenſion that the nitre might take up a 
portion of the vitriolic acid, eſpecially if the 
crude nitre ſhould contain no great quantity 
of calcareous earth. It was therefore to 
be wiſhed, that ſome other method might 
be found out of freeing nitre from all its 
impurities, without being attended with 
great expence, and ſuited to operations in 
the great, _— 


$. IV. 


As it has been lately diſcovered that diffe- 
rent ſubſtances, whether ſaline or ſpirituous, 
charged with unctuous impurities, can be 


very well freed from the ſame, if boiled or 
digeſted 
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digeſted with charcoal-powder* it occurred 
to me that crude nitre might be purified moſt 


It was long ſince known that well burnt charcoal abſorbed a 
good deal from the air and other fluids with which it happened to 


the property which it poſſeſſes of purifying fluid bodies from their 
viſcous, oily or ſlimy, parts; which impurities, when once abforb- 
ed by the charcoal, are retained in its interſtices by means of their 
thick and glutinous quality, In my country ſome of aur clever 
houſewives have lang boaſted of being able to purify empyreuma- 
tic ardent ſpirits by putting into the ſtill ſome birch-charcoal ; and 
alſo that they could obtain a fine and clarified beer, by ſcraping 
down ſome ſoot from the chimney into the wort while it was 
boiling, While ſome have given credit to and adopted theſe 
houſewifery arcana, others have diſbelieved and deſpiſed them; and 
hence they have remained generally unknowa, for want of proper 
experiments to eſtabliſh the facts, and for want of a proper expla- 
nation of what takes place in the proceſs. ——It was Mr. Lowitz 
of Peterſburg, who, as far as I know, firſt clearly pointed out how 
acid of tartar, ardent ſpirits, and many other ſubſtances may be 
freed from their unctuous impurities by means of charcoal. He 
imagined that the charcoal has a ſtrong attraction for phlogiſton, 
and upon this principle he concluded that it would dephlogiſticate 
bodies in the humid way. In this manner he accounts for his 


method of purification (Crell, Ann. 1786, 1788). The experiments 


of Mr. Lowitz were repeated and confirmed by Mr. Piepenbring 
(1789) and by Mr. Brugnatelli and Weſtrumb (1789). On the 
other hand, Mr. Fuchs (1788) Hahnemann (1789) and others, who 
failed in their attempts to deprive ſaline ſolutions of their brown 
colour and tenacity, by means of charcoal, have diſputed the pu- 
Tifying property aſſigned to charcoal by Mr. Lowitz. It is to be 
obſerved, however, that in many of theſe experiments an extreme- 
ly pure charcoal is required ; and hence the want of ſucceſs in 

their 


be ſurrounded ; but new experiments were wanting to diſcover 
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perfectly and eaſily in the ſame manner: Ac- 
cordingly, I undertook, with this view, the 
following experiments. 


F. V. 
The crude nitre, of which I had procured 


twelve pounds, was very brown and moiſt. 
At the bottom of the veſſel in which it was 
put, a dark brown fluid had collected, 
amounting to about five ounces and a half, 
which I ſeparated, and ſhall call the mother- 
ley. 

(a) Four ounces of the nitre ſpread out 
upon bibulous paper, and dried in a moderate 
temperature of the air, weighed 7,15 half- 
Ounces. 


their attempts was probably owing to the charcoal being badly 
burnt, or afterwards rendered impure by moiſture which it had 
abſorbed before it was employed. Having repeated ſome of 
Mr, L.'s experiments and found them to be accurate, I was led to 
hope that ſalt-petre might be purified by means of charcoal-pow- 
der, which to my knowledge no perſon had ever tried before. 
This appeared to me to be an object of ſo much the more im- 
portance, as in the preparation of gunpowder ſo much depends on 
the purity of the nitre. 


(b) Half 
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(b) Half an ounce of crude nitre diſſolv- 


ed in water gave, with a ſolution of ſilver, 


0,0496 half ounce of dry luna cornea. 


(c) Two ounces and a half of the crude 
nitre, diflolved in water, and ſuperſaturated 
with vegetable alkali, gave a ſmall quantity 
of a dark brown precipitate, which was not 
increaſed by a ſtrong digeſtion (during which 
however, a ſmell of volatile alkali was per- 
ceived). The weight of the as was 
0,013 half-ounce. 


(d) Half an ounce of the mother-ley gave 
with a ſolution of filver o, 368 half ounce of 
luna cornea. The ley being filtered and 
evaporated, yielded a quantity of tranfparcnt, 
priſmatic cryſtals, ſome of which deliqueſced 
in the air, but others ſhewed themſelves to be 
pure nitre. 


(e) From one ounce of the mother-ley, 
precipitated by means of the vegetable al- 


kali, I obtained 0,092 half ounce of a triple 
coloured powder. The marine acid diſſolv- 


ed this powder with violent efferveſcence. 


The ſolution was of a dark colour and femi- 


tranſp parent 


1 
tranſparent; by filtration it was rendered 
clear, a fat ſcum being left upon the paper. 


Vitriolic acid dropped into it, rendered it 
turbid ; but on adding to it a ſufficient 


quantity of water, it became clear again.— 


The vitriolic acid efferveſced in like manner 


with the precipitate, and left a conſider- 


able quantity of undiſſolved gypſum in a 


powdery ſtate. This ſolution when eva- 
porated, afforded ſelenitic needles, and eryſ- 


| tals of Epſom alt. 


(f) One ounce of the mother-ley, evapo- 
rated to dryneſs by a gentle heat, left behind 
a dark brown maſs, which was full of irregu- 
lar cubic cryſtals, and which weighed o, 625 
half ounce. In a cold room it attracted 
moiſture; diſſolved in water and filtered, it 


left ſcarcely any thing oh the filter. On 


adding to it a ſolution of me cury in nitrous 
acid, it threw down a copious white precipi- 
tate, which, however, was for the moſt part 
rediſſolved by the water. The light grey 
powder, which remained behind on the fil- 
td diſcovered with the blow- pipe a thick 
vapour 
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vapour of cauſtic ſublimate, and was con« 
verted at laſt into a black coal, which was 
gradually conſumed by the flame of the blow- 
pipe till at laſt nothing remained but a very 
ſmall quantity of afhes. | 

(8) Three ounces of the mother-ley, 
mixed with four ounces of water, and 3-4ths 
of an ounce of charcoal-powder*, were boil- 
ed together ſmartly for ten minutes ; after 
which the whole was poured boiling hot into 
a filter, and lixiviated with fix ounces of 
water of the ſame heat ; what went through 
the filter was clear, and of a light yellow co- 
lour : It was again boiled up, with 3-4ths of 
an ounce of charcoal powder, then filtered 
and lixiviated as before. It now paſled 
much quicker through the filter, and was 
nearly as clear as water. The ley,” which 
now amounted to fifteen ounces, being re- 


* Not only in this but in the following experiments I have em- 
ployed well burnt charcoal prepared from deal or the wood of the 
fir, ſuch as was quite free from aſhes. It is not to be doubted but 
the ſame effects will follow, if charcoal of other wood be employ- 
ed, provided all its oily particles be thoroughly diſſipated by fire. 


duced 
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duced by evaporation to ſix ounces, and 
afterwards ſet by in a cold place; there firſt 
ſhot forth in it ſeveral white cubic cryſtals 
of digeſtive ſalt, and then ſome fine priſma- 
tic cryſtals of nitre. Theſe cryſtallized 
falts weighed altogether, o, 9 balf-ounce. 


After evaporating the lixivium ſtill further, 


I obtained o, 17 half ounce of cubic cryſtals, 
which evidently ſmelled of marine acid, 
when dried with the aſſiſtance of heat; and 


left a ſmall quantity of a white powder un- 
diſſolved, when lixiviated with water. The 


ſolution of theſe cryſtallized ſalts gave, with 
the addition of vegetable alkali, 0,06 half- 


ounce of a light gray powder; and the laſt 


Iixivium which could not be made to cryſ- 


tallize yielded, on the addition of an alkali, 


, 116 half-ounce of a precipitate which 


conſiſted of calcareous and magneſian earths. 
The charcoal had acquired an increaſe of 


2-Ath of an ounce in its weight. 


FD $ VI. 
From. the foregoing experiments it fol- 


lows, that 100 parts of the crude falt-petre 
which 
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which I employed, contained nearly 94 per 
cent. of mother-ley (a) and 3-7ths more of 
marine acid than the ſame quantity of mo- 
ther-ley. Again, according to experiment 


(b) 100 parts of crude nitre contain as 


much marine acid as 4,96 parts of luna 
cornea ; and according to experiment (d) 


in gt parts of mother-ley there was only as 


much marine acid as in 3-5 parts of luna 
cornea. This proportion, however, may 


not be perfectly accurate; for the unctuous 
matter of the ſolution being ſeized by the 
metallic calx, the weight of the precipitate 
would be thereby increaſed, as may be clear- 
ly ſeen from the experiment (f) with quick 


ſilver. But for this trifling impurity, fo 
much the leſs allowance can be made in the 


caſe of the filver-precipitate, as I obſerved, 
on the other hand, that my luna cornea was 
unuſually ſoluble in water, and conſequent- 


ly during the lixiviation 'was diminiſhed. in 
quantity, more than a pure luna cornea ge- 
nerally is. This was probably owing to 
the preſence of volatile alkali in the mother- 
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it follows that the ſalts contained in the 
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tey; which tenders müriated filyer ſoluble in 
WORE. . 


. vn. 


From: experiment (80 we learn that 100 
parts of the mother-ley contain 8, 5 parts 


of the unctuous matter; and as the whole 


of what was diflolved in this amounted to 
31 per cent. (according to experiment f) 


niother-ley, which for the moſt part conſiſt- 
ed. of marine acid; vegetable alkali, calca- 


_ Feous. eafth, and magneſia, gave 22, 5 per 


cent. Conſequently the ingredients in 100 


parts of unfefined ſalt- petre were about 89 


parts of pure nĩ tre, three parts of muriated 
neutral ſalts, one part of unctuous matter, 


and ſix parts and a half of water, without 


reckohing in the water of cryſtallization. 


g. VIII. 


As 1 perceived from experiment (g) that 
even tlie mothe?-ley itſelf could be freed from 
its unctudus matter by means of charcoal; 
I had no longer any doubts about the poſ- 
Vol, II. No. 2. O bility 
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ſibility of purifying crude nitre by the ſame 


means. It only remained for me to aſcer- 
tain what proportion of charcoal-powder 
the falt petre requires, and what phenome- 
na preſent themſelves in the proceſs—The 
four following -experiments were conducted 


in one and the ſame manner, viz. in each 


I took one pound of unrefined falt-petre, 
and boiled it briſkly with charcoal and fix 
pounds of water, for ten minutes, in a cop- 
per veſlel, and afterwards filtered it, while 
it was. boiling hot, through doubled blot- 
ting paper. The filter was then Iixiviated 
with two pounds of boiling water; - and the 
filtrated lixivium was evaporated, till a drop 
of it, let fall upon cold glaſs, inſtantly be- 
gan to cryſtallize. The ley was then poured 


into a wide glaſs veſſel, and ſet by in a cold 


place to cryſtallize, In this manner I ob- 
| tained from the firſt cryſtallization about ten 
ounces of cryſtals of nitre. The ley 
which was then poured off, being further 
evaporated, afforded three ounces and 2 
quarter, and in the third cryſtallization, one 


ounce 
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bunce more of nitre. 


1 The laſt lixivium 
F ſill yielded a little nitre, with a conſiderable 
r quantity of digeſtive ſalt. | 
K Firſt experiment. When one pound of 
e crude nitre was boiled (in the above- men- 
d tioned manner) with four ounces of char- 
h coal- powder, a lixivium as clear as water 
I was obtained, and the cryſtals of the firſt and 
x ſecond formation were perfectly white and 
— tranſparent. Of both theſe ſets of cryſtals 
e a quarter of an ounce (each ſeparately) was 
* diſſolved in one ounce and three quarters of 
d water, which, on the addition of ſome ſo- 
e lution of ſilver, became milky, and depoſited 
p (each ſolution) a preciþitate that weighed 


0,002 half ounce.--The cryſtals of the third 
formation were ſtill very tranſparent, and re- 
markably whiter than thoſe of the common 
purified nitre. From a quarter of an ounce 


n of theſe I obtained, by means of the filver- 
* ſolution, 0,007 half ounce of luna cornea.—- 
r The cryſtals of the fourth formation, which 
1 contained a greater admixture of calcareous 
8 ſalt, were ſtill very white, but not quite ſo 
0 tranſparent as the former. The laſt mother- 
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ley was become ſomewhat of a yellowiſh 
colour, yet it gave with the vegetable fixed 
alkali a perfectly white precipitate, which 
weighed + half ounce, and confifted of 
calcareous and magueſian earths. 


Second experiment. One pound of crude 
nitre; treated as above with two ounces of 
charcoal · powder, gave a clear, but ſome- 
what yellowiſh lixivium. The cryſtals of 
the firſt, ſecond, and third formation did not 
differ at all in their external appearance 
from thoſe obtained in the firſt experiment. 
The reſults too, with the ſolution of filver 
were very ſimilar jo thoſe in the former 
caſe; thus, a quarter of an ounce of the 
two firſt ſets of cryſtals gave 0,002 half 
ounce of luna cornea, and one quarter of an 
ounce of the laſt ſet or formation gave 
0,008 of luna cornea. The fourth ſet of 
cryſtals had a yellowiſh tinge, and the laſt 
mother-ley was of an orange colour, 


Third experiment. From one pound of 
unrefined ſalt- petre and one ounce of char- 
coal-powder I obtained. a yellowiſh lixivium, 


and 
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and in the firſt cryſtallization, very white 


and tranſparent cryſtals, with a yellowiſh 
tinge too light to be obſerved, except by 


cloſely comparing them with the cryſtals 


obtained i in the two former experiments 
A quarter of an ounce of theſe cryſtals 
gaye with the ſolution of ſilver 0,0006 half 


aunce of luna cornea. The ſecond ſet of 


oryſtals were very fimilar to the former, but 
with the ſilver- ſolution they afforded 0,0026 
half ounce of luna cornea.---Thoſe of the 
third cryſtallization had a much yellower 
appearance, like nitre refined in the common 
way; a quarter of an ounce of them preci- 
pitated from the ſolution of filver o, o 12 
half ounce of luna cornea.- -The cryſ. 
tals of the fourth formation were of a ſtraw- 
colour. The laſt lixivium was of a duſky 


ſorrel eolour. 


Fourth experiment. One pound of crude 
nitre treated with half an ounce of char. 
coal-powder, gave a dark orange-coloured 
lixivium, the firſt ſet of cryſtals from which 
were tolerably white, hut not fo tranſparent 
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as thoſe of the preceding experiment. A 


one ounce and three quarters of water, were 
rendered milky by the addition of the filver- 
ſolution, but no ſediment was depoſited. 
The filtrated liquor was clear, though the 
paper through which it had paſſed gained 
no increaſe of weight, or at the utmoſt not 
more than o, ooo i half ounce. The ſecond 
ſet of cryſtals reſembled thoſe that were ob- 
tained in the third cryſtallization. - From a 
quarter of an ounce of them I had 0,0034 
half ounce of luna cornea. The cryſtals of the 


third formation were yellowiſh, and a quar- 


ter of an ounce of them gave, with the ſolu- 
tion of ſilver, 0,0135 half ounce of luna 
cornea, The laſt lixivium was of a dark 
brown colour. 


Fifth experiment. One pound of crude 
nitre was diſſolved in fix pounds of water, 
and boiled, as above, but without the addi- 
tion of charcoal-powder. The filtrated lixi- 
vium was of a dark orange-colour. The 
nitre of the firſt cryſtallization was ſome» 

what 


quarter of an ounce of them, diſſolved in 
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\ what yellowiſh, like that of the third cryſ- 
J tallization in the firſt experiment. A quarter 
> of an ounce of it afforded o, oo 1 half ounce of 
7 luna cornea. That of the ſecond cryſtalli- 
| zation was yellower, and, with the ſolution 
> of ſilver, gave 0,0045 half ounce of preci- 
f pitate. A quarter of an ounce of the yel- 
t low cryſtals of the third formation yielded 
1 0,017 half ounce of precipitate with the 
3 filver-ſolution. The laſt lixivium was of a 
. very dark brown colour. 

4 S. IX. 

— It is remarkable that the nitre obtained 
= in the firſt cryſtallization, from ley that was 
a moſt free from unctuous matter, gave more 
K luna cornea with the ſolution of ſilver, than 


the nitre that was obtained from the leſs 
| purified ley. This circumſtance (if the unc- 
tuons matter does not, which I think is very 


4 probable, render ſome of the luna cornea 
ſoluble) might be owing to the too great 
: diſpoſition which the highly purified nitre 
s has to cryſtallize, for under ſuch a quick 


t : 94 cryſtalliza- 
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cryſtallization the muriated ſalts haye not 
time to detach themſelves. On the ather 
hand, if the ley be too unctuous and 


tenacious, a greater quantity of anuriatic 


falt will be retained in the nitre, and the 
cryſtallization will not take place in a proper 


manner. This inconvenience. from puſh« 


ing the purification too far, is not likely to 
happen when large quantities are operated 
upon; for in that caſe the cooling goes on 
very ſlowly, and the cryſtallization always 
proceeds in a much more regular manner. 
And after all, this greater retention of com- 


mon falt (which only happens when the 


exceed s per cent. Foy {mall duni 


gunpowder, than even \ the lighteſt portion 
of unctuous matter.—Qn the other hand, 
the advantage of having the lixivium 
thoroughly free from its unctuous matter js 
obvious, even with reſpect to the admix- 


ture of common ſalt, if the quantity con- 
tained 


whole quantity of common ſalt contained. 
in the ley is very inconſiderable) does not 


mi > - a O „2 00 > » 


r 
tained in the ley be conſiderable. Thus, 
the leys in the ſecond cryſtallization con- 
tained ten or twelve per cent. (relatively to 


the nitre) of common falt; but the cryſ- 
tals, where the unctuous matter had been 
removed, yielded only as much ma- 
rine acid as is contained in + per cent. of 
common ſalt: Whereas, where little or 
no charcoal-powder was employed 'in the 
purification, the admixture of common falt 
amounted to between one quarter and } per 
cent. And, in the third cryſtallization, 
where the whole admixture of common 
falt amounted to thirty per cent, the nitre 
which had been purified by means of char- 
coal was found to contain only ; per 
eent. of common ſalt, whilſt that which had 
been purified without charcoal-powder con- 
tained above twiee as much, or one and a 
half per cent, of common falt, 


8 


Concluding from the preceding obſerva- 
tions, that + of an ounce of charcoal- 
powder 
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powder would be ſufficient for ſeparating 
from the ley as much unctuous matter, as 
would render the cryſtals of the firſt forma- 


tion perfectly free from unctuoſity; I ſub- 


jected the remainder of my crude nitre to 
the following experiments. One pound of 
unrefined ſalt- petre was boiled. for ten mi- 


nutes with 3 of an ounce of charcoal- 
powder and ſix pounds of water; the liquor 
was then filtered, and the charcoal - pow- 
der lixiviated with two pounds of boiling 
water. The percolated liquor was evapo- 
rated to the point of cryſtallization, and af- 
ter the cryſtallization had taken place, the 
clear lixivium was poured off, and being 
mixed with twelve ounces of crude nitre and 
three quarters of an ounce of charcoal-pow- 
der and a proper quantity of water, it was 
again boiled, filtered, and cryſtallized. This, 
as is ſeen in the following table, I repeated 
ſeveral times, and thus obtained in each 


cryſtallization very white and tranfparent 


cryſtals of nitre. 
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pure nitre. 
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The firſt cad of the table ſhews the 5 


weight of the crude ſalt- petre employed. 
The ſecond, the charcoal mixed with it, 
The third, the cryſtals of nitre which form- 
ed. Fourth, the weight of the filver-preci- 
pitate, obtained from a quarter of an ounce 
of the cryitals. Fifth, the precipitate of filver 
from the ſame cryſtals, reckoned: in the 
ratio of per cent. to the fſalt-petre. Sixth, 
the ' precipitate of filyer from the crude 
nitre of the leys, reckoning from S. V. 
(b) and in the ratio of per cent, to the 
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Before the laſt cryſtals (No. 9) Had thot - 
forth, a thick ſaline cruſt had formed up- 
ö the ſurface of the ley; and during the 
cooling there ſhot forth a great number 
of cubic cryſtals, from which I firſt decant- 
ed the lixivium, and afterwards obtained 
the three fourths of an ounce of cryſtals 
marked in the table. —The cruſt, together 
with the cubic cryſtals, being diflolved in 
a little water, gave an inſoluble reſiduum 
of white ſelenite in a powdery form, 
amounting to b,o6 half ounce. But the ſolu- 
tion, as well as the laſt lixivium, gave with 
vegetable alkali ah earthy precipitate 
weighing 1 half ounce, and confiſting of 
calcareous and magnefian earths, together 
with a little unctuous matter, 


_— 
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$. XI. 


From the preceding table we ſee 
how little difpoſed the muriated ſalts are 
to unite with the nitre, when the lixivium 
is freed from its unctuous matter, aud the 
cryſtallization is properly conducted. But 
5 IT ſhall 
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I ſhall not dwell upon this point, my only 
deſign being to ſhew, how admirably well 
charcoal - powder anſwers for depriving ni- 
tre of its unctuoſity, and that, by means of 
it, not only a perfectly pure nitre may be 
obtained in the firſt cryſtallization, but alſo 
that the lixivium ſeparated from the cryſ- 
tals proves an equally uſeful addition in 
the ſubſequent purifications, and cryſtalli- 
zations. And fince (according to 5. V. g.) the 
mother · ley itſelf is rendered fit for cryſtalli- 
zation by means of charcoal- poder, there 
is reaſon to believe that charcoal- powder 


might be very advantageouſly employed by 


the falt-petre makers in the firſt boilings 
of the impure ley. 


& XII. 


As all operations in the great require, 


thoſe which are performed in the ſmall way; 
ſo, from the above-related experiments I 
can gueſs with ſome degree of certainty 
what ſhould be the proportion of charcoal- 
powder 


A Aa SS 6% tw cua> A A #i© A if 


in many reſpects, a different treatment from 


» yrs 


1 207 1 
powder to the nitre in large purifications. . 
In all probability much leſs than 3 of 
an ounce to the pound will be ſufficient, 
This and other circumſtances will be learn= 
ed from practice. 3 

If, in large purifications, the unctuous 
matter ſhould be converted into ſcum, the 
charcoal-powder will probably be ſeparated 
from the ley by the deſpumation ; in which 
caſe filtration will be unneceſſary, and the 
expence attending this new proceſs will 
then be very trifling. But even though the 
filtration ſhould be found neceſſary, ill I 
am perſuaded that the expence, whatever it 
be, will be amply compenſated by the great- 
er purity of the nitre, and by the ſuperior 
quality of the gunpowder prepared from it. 
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Xvi. CHEMICAL NE ws. 
ginor his analyſis of the ſeintag] liquor®, 


Mr. Vauquelin, in conjunction with 
Mr. Fe ourcroy, has proceeded to examine 
Annales de Chimie for Auguſl, 1 791 0 the 
achrymal and naſal humours. Duting the 
ſpontaneous evaporation of the former (viz. 
tears) in 4 dry air, ſome cubical cryſtals 
Mot forth in the midſt of a mucllage, which 
(to uſe the author's expreſſion) ſerved as 4 
mother-witer, Theſe cryſtals being ſepa- 
rated therefrom by means of ſpirit of wine, 


ever, that a ſolution of them turned paper 
ſtained with blue vegetable colours, green, in 
conſequence (as was afterwards diſcovered) 
of the preſence of a little looſe mineral al- 
kali.—Dephlogiſticated marine acid coagu- 
lates the lachrymal fluid into white flakes, 


* See the Firſt Volume of this Journal, page 307. 


which diſſolves them without attacking the 
mucous matter, ſhewed the ſame properties 
as common ſalt; with this difference, how- 


which 


all 


lai 


tit 
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which become yellow if the acid is added 
in ſufficient quantity. Theſe flakes are 
inſoluble in water. After the action of the 
vitriolic acid upon the exficcated lachrymal 
| humour, nothing remains but ſome Glau- 
| ber's falt mixed with the mucous matter, 
EE After the action of the marine acid, the 
only ſalt contained in the mucilage is com- 
mon ſalt. Theſe two experiments prove 
that tears contain commou ſalt and mineral 
alkali. This laſt is ſuppoſed to exiſt in the 
lachrymal humour in a pure or cauſtic ſtate, 
becauſe lime-water occaſions no precipita- 
tion when mixed with freſh tears, but is 
rendered turbid by the product which is 
obtained after the ſpontaneous evaporation 
of the lachrymal fluid in a dry air.—Spirit 
of wine added in ſufficient quantity, de- 
compoſes and precipitates the lachrymal hu- 
mour under the form of large white flakes. 
If the ſpirit of wine, after it has been ſepa- 
rated from the precipitated mucus, is eva- 
porated, it leaves behind a little common 
ſalt and mineral alkali.— The product ob- 
Vol. II. No. 2. P tained p 
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tained from the lachrymal humour inſpiſſat- 
ed by ſpontaneous evaporation in the air, 
being burnt to aſhes gave marks of the pre- 
ſence of phoſphorated calcareous earth, and 
alſo of phoſphorated mineral alkali, which, 
however, is but barely perceivable. As for 
phoſphorated volatile alkali (phoſphoric 
ammoniac) it is evident there could not be 
any of that, on account of the preſence of looſe 
mineral alkali, by which it would neceſſarily 
be decompoſed. From theſe experiments it 
follows, that the lachrymal humour confiſts 
of water (which conſtitutes the greateſt part 
of it) a particular mucilage, common falt, 
mineral alkali, and laſtly, phoſphorated cal- 
careous earth and phoſphorated mineral al- 
kali ; the proportion of theſe laſt, however, 
1s ſo extremely ſmall, as to be but barely 
perceptible. ; 


The naſal humour yielded nearly the ſame 
reſults. 


Mr. Patrin (ibid. ) having procured from 
the mines of Zmeof, in Siberia, a foſſil, 
Which in its external characters reſembled 
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che terra ponderoſa aerata of Alſton Moor, 
firſt analyſed by Dr. Withering, and after- 
wards by Meſſrs. Sage and Fourcroy, en- 
gaged Mr. Pelletier to undertake the analy- 
ſis of it; which he accordingly did, and 
proved from his experiments that it was a 


true aërated barytes. Mr. Pelletier thinks 


that this foſſil occurs more frequently than 
is ſuppoſed, and that it is probably miſtaken 


amongſt miners for the marmor metallicum 


or ponderous ſpar. 


Mr, Fourcroy (Annales de Chimie for 
September 1791) has obtained a new triple 
ſalt, by combining the volatile alkali with 
vitriol of quickſilver. When à litiiè ſpirit 
of ſal ammoniac is added io a ſolution of a 
pure and neutral vitriol of quickfilver, a co- 


pious grey precipitate is thrown down, 


which, on being expoſed upon its filter to 
the rays of the ſun, is in part reduced to 


running mercury; another portion of this 
precipitate remains in the form of a dark 


grey powder, without being revived, This 
lat is completely rediſſoluble in ſpirit of 


P 2 fal - 
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ſal ammoniac, and is the triple falt above 


mentioned, viz. Ammoniated vitriol of quick= 


ſilver (ſulphate ammoniaco-mercuriel) : On the 


other hand, if a /arge quantity of the ſpirit of 
ſal ammoniac is added to the ſolution, . the 
precipitate is much Jeſs abundant, but is of 
a much darker colour, and is completely 
revived by the contact of light, and more 
eſpecially by expoſure to the rays of the ſun. 
The ſupernatant liquor contains the triple 
ſalt, the ammoniated vitriol of quickſilver, 
in greater abundance than in the -preceding 
caſe If, inſtead of decompoſing the neutral 
vitriol of quickfilver diſſolved in water, ſpi- 
rit of ſal ammoniac is poured upon the ſalt in 
its ſolid form, and in a thoroughly dry ſtate, 
there ariſes a ſtrong efferveſcence, accom- 
panied with a noiſe like that which takes 
place on plunging a red hot iron into wa- 
ter; this effect is owing to the extrication of 
phlogiſticated air. There is at the ſame 
time depoſited at the bottom of the ammo- 
niacal ſpirit, a very black powder, which is 
completely and quickly reduced to running 
mercury by the contact of light. The ſu- 
7 pernatant 
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To obtain this ſalt in a regular and cryſtallized 
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pernatant liquor contains the triple falt. 
the ammoniated vitriol of quickfilver. weeks: 


form, its ſolution muſt be evaporated, either 
ſpontaneouſly in the air or with the aſſiſtance 
of a gentle heat. In this way (provided the 
vitriol of quickſilver has been precipitated 
by a ſufficiently large quantity of ſpirit of 
ſal ammoniac) very ſhining, firm, polygonal 
cryſtals are obtained.—If inſtead of letting 
the ſolution depoſit cryſtals ſpontaneouſly 


by expoſure to the air, a large quantity of 


diſtilled water is added to the ſolution, it 
immediately becomes white, milky and 


opake, throwing down a white precipitate, 


which is a triple ſalt, like the before-men- 
tioned cryſtallized ſalt, but which does not 
appear in a cryſtallized form, becauſe its 
ſeparation takes place too. ſuddenly.— The 
liquor which remains after the precipitation 


of the ſolution by the diſtilled water, yields 


by evaporation. a ſhining lamellated falt, 


which has a pungent auſtere taſte, and which 
conſiſts 
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confiſts almoſt entirely of vitriolio ammo. 


niac. -The triple ſalt, whether obtained by 


cryſtallization or by diluting the ſolution 
largely with water, is in fact (though there 
appears to be a difference) of one and the 
ſame nature; except that the former con- 
tains an exceſs of volatile alkali, the latter 

20 exceſs of vitriolic ammoniac. This 
triple ſalt cryſtallizes i in molecules fo ſmall, 
as to render it impoſſible to determine their 


Ggure. It has a pungent, auſtere, and metal- 
lie taſte, It decrepitates and is decompoſed 


running mercury; 4? volatile alkali com- 
bined with ſulphureous acid, What re- 
mains behind in the retort is turbith mine- 
ral.--The ammoniated vitriol of quickſilver 
is but little ſoluble in water; this ſolution 
is precipitated white by alkalis and lime. 
This ſalt is completely decompounded by the 
marine acid, with which it yields corroſi ve 
fublimate, ſal ammoniac, and vitriolic am- 


monĩac. 


in the fire, giving the following products: 
19 volatile alkali; 20 phlogiſticated air; 30 


P: 


of mercury, and nearly 10 parts of water. 
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moniac. By this analyſis it was found that 


100 parts of ammonated vitriol of quick- 


filver, precipitated by water from its am- 


moniacal ſolution, contain 18 parts of vis 
triolic acid, 33 of volatile alkali, 39 of calt 
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ExxArun in the laſt Number. 


Page 111, line 15, for © Polatile ſulphureous vitriolic acid,” read ® fab 


Fburrous or volatile vitrialic acid.” 
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| kooks ON CHEMISTRY, 
Publiſhed in London, fince our former La-. 


2 and Chemical Eſſays (trans 
lated from the original Latin) by Sir 
F. Bergman. To which are added Notes 
and Illuſtrations, by the Tranſlator. Vol. 
the third, 8vo. EE etc 

Elements of Chemiſtry, by M. I. A. 
Chaptal. Tranſlated from the F rench, by 
. Nicholſon, 3 vols. 8 vo. 

Chemical Annals, tranſlated 8 the 
French, of Meſſrs. Moreau, Lava ther, 
Monge, Bertholet, Fourcroy, &c. Vol. 1 
vo. . | 

Baron Inigo Born's New Proceſs of Amal- 
gamation of Gold and Silver Ores. Tranſ- 


lated from the German, by R. E. Raſpe, 4to. 

A Treatiſe on the Origin and component 
Parts of the Stone in the Urinary Bladder, 
by V. Auftin, M. D. 8vo, 

Deſcription of a Portable Cheſt of Che- 
miſtry, by 1, F. A. Gottling, profeſſor of 
Chemiſtry at Jena. Tranſlated fron the Ger- 
man. 8vo. 


See the Firſt Vol. of this Journal, page 105. 
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XIX. REMARKS | 
IN CONFIRMATION OF A THEORY 
ON THE 


NATURE OF PYROPHORUS; 


By Mr. SCHEELE. 


N the firſt number of the Supplements to 
the Chemical Annals, Mr. Gottling has, 
in a truly chemical manner, taken great 
pains to overturn my theory reſpecting the 
inflammation of pyrophorus. In my Trea- 
tiſe on Air and Fire I have ſhewn, that, 
without alkali no pyrophorus can be pre- 
pared from alum; for I could not produce 
any pyrophorus from alum that was free 
from alkalii To what I have thus ad- 
vanced, Mr. Gottling ſets out with oppoſ- 
ing the authority of Mr. Wiegleb, who did 
not obtain any pyrophorus from vitriolated 
Vol. II. No. 3. Q tartar 
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tartar and charcoal. Mr. Gottling, too, 
repeated this experiment with as little ſuc- 
ceſs; and hence it plainly follows that I 
muſt have impoſed upon my readers. But 
further. He prepared ſome alum totally 
free from alkali ; treated it with charcoal- 
poder, and- obtained in this inſtance a 
good pyrophorus. Now that it might not 
be ſaid that the charcoal ſupplied any al- 
kali he has recourſe to a very ingenious ex- 
pedient; viz. inſtead of charcoal, he em- 
ploys the refiduum which remains after the 
preparation of vitriolic æther. The reſult 
was the ſame ; he obtained pyrophorus— 
and now my theory falls to the ground. 
And what follows from hence ? I muſt have 
conducted my experiments badly; I muſt 
have told untruths; for pyrophorus may 
be obtained from alum without any alkali. 
Mr. Wiegleb certainly did not calcine the 
mixture of vitriolated tartar and charcoal 
long enough; otherwiſe the experiment 
would not have failed ; for I have repeated 
it at leaſt 30 times, and always with ſucceſs. 


I take 
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I take one ſpoonful of vitriolated tartar te- 
duced to fane powder, and three ſpoonfuls 
of charcoal-duſt, mix them well together, 
and put the whole into a matraſs or phial, 

which I place in a crucible, filling up the 
ſpace all round between it and the crucible 
with ſand, and calcine by means of a ſtrong 
fire for between two and three hours: I 
then cloſe the mouth of the phial with a 
ſtopper made of chalk, and let the whole 
grow cold. I fancy Mr. Gottling has only | 
repeated Mr. Wiegleb's words; for it is 
impoſſible that this experiment ſhould have 
failed in his hands, when even inexperienced _ 
chemiſts ſo frequently perform it with ſuc- 
ceſs, But what ſhall I ſay to Mr. Got- 
tling's ſecond experiment? He certainly ne- 
ver made the experiment himſelf ; for I de- 
ny that he ever obtained pyrophorus from 
alum perfectly free fromalkali. Though I was 
very certain that what I have ſaid is the fact, 
yet I could not refrain from repeating the 
experiment once more (I am now ſorry 
that I threw away ſo much time on this ſub- 
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ject) I prepared ſome alan the ſame as Mr. 


alkali, xiviated it with boiling water, dried 


acid, evaporated the ſolution to dryneſs, 
mixed it with charcoal- powder, and put one 
half thereof into a phial; the other half 1 
moiſtened with lixivium tartari, put it like- 


rounded with ſand, in a crucible, and pro- 
ceeded to calcination in the uſual manner. 
But what was the reſult of the experi- 
ment? The ſubſtance contained in the phial 
without alkali, was very far from being a 
pyrophorus ; it did not even become hot: 
Whereas the other phial afforded a very 
fine pyrophorus. This is incontrovertibly 
the fact. And who does not ſee that Mr. 
Gottling has been deceived ? (fince he was 


quently my theory of combuſtion, in ſpite 
of the many new hypotheſes that have been 
ſtarted, ſtill remains unſhaken. It is founded 


ON 


Gottling's; I precipitated it's earth with 


it, and diſſolved it again in diluted vitriolic 


wile into a phial, placed both phials fur= 


not aware of the alkali that is neceſſary to 
the cryſtallization of alum) And conſe- 


ne 


— 


11 


on the nature and property of vitriolic acid 
to attract in the fire, by means of the alka- 
li, more phlogiſton than is requiſite for 


converting it into ſulphur, If moiſture is 


afterwards applied, this attraction of the 
vitriolic acid to the ſuperfluous phlogiſton 
is deſtroyed, in conſequence of the greater 
affinity which the alkali has to the moiſture. 
If pure air is at the fame time applied, this 
air unites with the ſuperfluous phlogiſton 
which is let looſe, ; hence. the heat, and 
ſubſequent inflammation of the .charcoal, 
For, 1 have clearly proved that, no pyro- 
phorus will take fire in a perfectly dry air; 
it is abſolutely neteſſary that moiſture be at 
the ſame time applied. 151 325 
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XX. AN r - Ty 
Os | . 
Scl APPEARANCES ATTENDING 


SHE CONVERSION O CAST INTO MA. 
LEABLE IRON; 


By THOMAS BEDDOES, M. D.“ 


into our manufactories of iron, in 
conſequence of which the reverberatory has 
been ſubſtituted in the place of the finery 
furnace, The new proceſs is capable of be- 
ing indefinitely varied. I have lately been 


favoured with an opportunity of abſerving 


one of theſe variations with every advantage [ 
could defire. As in this method the changes 
undergone by. the metal during the firſt 
ſeries of operations lie perfectly open to in- 
ſpection, a ſhort deſcription of them may 
not perhaps be unworthy the notice of phi- 
loſophical chemiſts. I did not content my- 
ſelf with a fingle examination; and, for 


* Philoſophical tranſactions part ſecond, for 1791. 
- 


N alteration has lately been introduced 


. Land 2 
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the fake of greater accuracy, I took minutes 


of the phenomena, and of the time 
when they occurred. 
gent workman was at the ſame time di- 
reed to anſwer all my queſtions, ſo that 


I enjoyed the benefit of his experience alſo. 


In ſomewhat more than half an hour after 
it was put in, the charge conſiſting of two 
hundred weight and a half of grey pig iron 


was nearly melted. The workman now 


began to ſtir the liquid maſs ; for this pur- 
poſe he uſed ſometimes an iron lever, and 
ſometimes a kind of hoe; but he firt 


turned the flame from off the metal, which 


is done by letting down a damper upon the 
chimney correſponding to that with which 
ordinary reverberatory furnaces are provided, 
and by raifing the damper of a ſecond chim- 
ney, which proceeds immediately from the 
fire-place, and carries off the flame, cur- 
rent of air, &c. without allowing it to paſs 
into the body of the furnace. 

In fifty minutes from the commence- 
ment of the operation, the metal. had be- 
come in conſequence of the conſtant ſtir- 
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ring, looſe and incoherent; it appeared 
about as ſmall as gravel ;* it was now alfo 
ſtiff, and much cooled. 
Fifty- five minutes from the ſame period; 
flame turned on again. Workman keeps 
ſtirring and turning over the metal; in 
three minutes it becomes ſoft and! ſemi- 
fluid; flame turned off; the hotteſt: part 
of che maſs begins to heave and ſwell; emit- 
ting a deep blue lambent flame The 
workman calls this appearance fermentation. 
One hour and one minute. Blue flame 
breaking out over the whole maſs ; 3 
ing motion alſo general. I 
One hour thirteen minutes. Metal Full 
as hot, or, as the workman and myſelf 
both judged, rather hotter than at the in- 
ſtant the flame was turned off, though it 
is now a quarter of an hour ſince. 
One hour eighteen minutes. Where there 
is no heaving and no blue flame, the maſs is 
ſenſibly cooler, and only of a dull red heat, 
One hour and twenty minutes. Workman 
obſerves that the metal ſticks leſs to his 
tool. Pig iron, he ſays, faſtens upon'it im- 
| mediately, 
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mediately, and muſt be ſhaken off by ſtrik- 
ing the other end with an hammer; as it 
approaches more and more towards nature 
(malleable iron) it adheres leſs; and when 
the tools come clear up out of the maſs,” he 
judges it to be fermented enough. 

One hour and twenty-three minutes; 
Little heaving or blue flame; metal ſtiffer, 


-and of a dull red; flame turned on and 


ſoon off again. 
One hour and twenty-fix minutes. By 


conſtant Rirring the metal is become as fine 


as ſand. Workman remarks, that the flame 
which re-appears over the whole maſs, looks 
more kindly. It is evidently of a lighter 
blue colour. | 5 
One hour and a half. Flame turned on 
and ſoon off again. Maſs ferments ſtrongly. 
Hiſſing noiſe heard; this noiſe was diſ- 


tinguiſhable in ſome degree ever ſiũce the 


blue flame and heaving motion became vi- 
ſible, but always faint till now. = 
One hour and forty r minates. | Leſs, blue 


flame. 


One 
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One hour and forty-cight minutes. Flame 
twice turned on and off in this interval. 
Metal now clots, ſtands wherever it is plac- 
ed, without any tendency: to flow, and no 
liquid pig-iron now remains in the baſon of 


the furnace; the maſs has been conſtantly 
ſtirred and turned over. 


One hour aud fifty minutes. A little 
finery cinder appears boiling up amid the 


maſs. Workman attributes the increaſe of 


the hifling to this. 
One hour and fifty-three mn minutes. Scarce 
any perceptible blue flame or heaving. 
All the metal is now gathered into lumps, 
which the workman beats and preſſes with 
an heavy headed tool. He brings them 
ſucceſſively into the hotteſt part of the fur- 
nace, into which the flame has been ad- 
mitted. He now ſtops the port-hole in the 
door at which he had introduced his tool, 
and applies a fierce flame for ſix or eight 


minutes; the metal is then cooled. 


Theſe appearances, at leaſt the moſt in- 
tereſting © them, ſeem to admit of an eaſy 
explana- 


A 
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explanation ; F and I offer the following. 


obſervations as ſupplemental to thoſe for 
which we are already indebted to the Swe- 
diſh and French chemiſts on this important 
branch of metallurgy. I aſſume the fol- 
lowing propoſitions as already proved by 
theſe philoſophers. 1. That caſt iron is 
iron imperfectly reduced, or in other words, 
that it contains a portion of the baſis of vi- 
tal air, the oxygene of Mr. Lavoiſier. 2. 
That it contains a portion of plumbago, 
with which grey caſt iron moſt abounds. 
3. That plumbago conſiſts of iron united to 
charcoal. 4. That fixed air, which I would 
rather call carbonic acid air, conſiſts of 
oxygene and the conſtituent parts * char- 
coal. 

T he heaving or ſwelling motion, ſo con- 
ſpicuous in the proceſs, is doubtleſs owing 
to the diſcharge of an elaſtic fluid; and the 
lambent deep blue flame, breaking out in 


ſpots over the whole ſurface, ſhews, that 
this elaſtic fluid is an inflammable gas of 


the heavy kind. That no doubt might be 
| left 
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left b pon the former of thoſe circumſtances, 
I directed the workman to take out, at two 
different periods, 4 quantity of the metal 
where it was work ing moſt ftrongly. Both 
proved, on examination, to be ſpungy, 
pan pn full of bladder holes. 


The heavy infammable air, II imagine is 
produced in n this manner. The oxygene 
| of the imperfectly reduced metal combines 
with the charcoal to form fixed ai air; at the 
ſame time another portion of charcoal is 
thrown into an elaſtic ſtate, that i is, into in- 
flammable air, and burns on the f ſurface 
with a very deep blue flame, on account of 
the admixture of fixed air. The heat which 


is ſo obviouſly generated i in the maſs at the 
beginning of the fermentation, I attribute 
to the, combination of the oxygene and 
charcoal ; a fact which, with ſeveral others 
as I have already remarked on another OC= 
caſion®, ſhews, if not the falſhood, at leaſt 


Chemical opinions of a Philoſopher of the laſt century. 
the 
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is diſcharged; yet, notwithſtanding the 


oxygene cannot be ſuppoſed to have much 
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the imperfection of the modern doctrine on 
the ſubject of heat. The acidifying princi- 


ple, it would appear, has ſome power of 
generating heat independent of its conden- 
ſation. Here abundance of elaſtic matter 


heat abſorbed: by its formation, and that 
which flows out of the metal in all direc- 
tions, the whole maſs becomes hotter. The 


ſpecific or latent heat, becauſe it undoubted- 
ly exiſts in the iron in a very condenſed 
ſtate. Neither does the appearance of the 
maſs allow me to aſcribe this generation 
of heat to the burning of the inflammable 
air at the ſurface, as will alſo be imme- 
diately evident for another reaſon. The 
leſs deep blue colour of-the flame at a ſub- 


ſequent period in the operation is probably 


owing to the abſence of fixed-air, or at leaſt 
to its being produced more ſparingly, the 
oxygene being now nearly conſumed. It 
will not appear ſurpriſing, that the oxygene 
in this caſe ſhould be conſumed before the 

charcoal 
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charcoal if it be conſidered, 1. That grey 


iron contains a large portion of plumbago; j 


and 2. that fixed air contains a much lar. 


ger quantity of oxygene than of charcoal 
near three times as much, according to our 
beſt experiments on its formation ; ſo that 
I aſcribe the ſubſequent fermentation ac- 
compained with the lighter- coloured flame 
almoſt entirely to the converſion of the char- 


coal into an elaſtic fluid. A very experi- 


enced philoſopher, I am well aware, has 
aſſerted, that water is neceſſary to this con- 
verſion; an opinion concerning the juſtneſs 
of which 1 have long entertained great 
doubts: Whenever I have diſtilled char- 
coal per ſe, I have found the firſt portions 
of gas to contain fixed air; an appearance 


_ owing, as I believe, to the decompoſition of 


water abſorbed from the atmoſphere; but 
after continuing the proceſs for ſome time, 
there has ſtill been a production of inflam- 
mable air; but from this neither lime- 
water nor milk of lime would abſorb any 


portion, though when fired with vital or 
common 
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and if moiſture was added to the charcoal, 
inflammable and fixed air would be generate 


experiments of Dr. Auſtin and ſome others, 
that charcoal conſiſts of the hydrogene and 
azote of the French chemiſts. How far it 
may be difficult or impoſſible entirely to 
convert charcoal in its ordinary ſtate inte 
gas, is a point I wiſh to ſee more fully illuſ- 
trated by future experiments. At preſent it 
ſeems obvious, that the circumſtances of 
the operation I have deſcribedare particular- 
ly favourable to this converſion : for 1. not 
to mention the violence of the heat, we have 
this ſubſtance in a very attenuated ſtate, ſo 
that, very probably, the expanſive power 
of fire is very little, if at all, counteracted 
by the attraction of coheſion, which can- 
not be ſaid in the caſe of the moſt minute 
mechanical diviſion we can effect. 2. The 
attraction of the particles of the iron for 
one another will produce an effort to extrude 
the intermixed particles of charcoal, and 


thus 


common air, it would produce fixed air; 


ed anew. Moreover it appears, from the 
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thus enable it more readily to aſſume the 
elaſtic form. | 

Now, during the continuance of the 
lighter-coloured blue flame, the maſs, as L 
obſerved, ſhews no power of generating 
heat within itſelf; a circumſtance which 
indicates that the heat produced in the for- 
mer part of the operation does not depend 


on the burning of the gas at the ſurface ; 
and I think inſpection will ſatisfy any one 


It may indeed be objected, that the metal, 
now brought nearer to the ſtate of malleable 
Iron, may require a greater ſupply of heat 
to keep it at the ſame temperature. It is 
leſs fuſible, as we are well aſſured. By re- 
ferring back to the minutes, it will be 
obſerved, how very often it was neceflary to 
turn the flame upon the maſs during this 


ſecond fermentation, in order to keep it in a 


ſtate in which it could be worked. 


much longer ſpace, for in this inſtance the 
1 proceſs 


that it is produced i in the heart of the maſs. 


The very copious production of elaſtic 
fluids during an hour, and often during a 
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proceſs was remarkably ſucceſsful and ſhort, 
dbes not ſeem favourable to a late ingenious 


hypotheſis, according to which water is the 


embodying principle of all elaſtic fluids. 


I haye never indeed conſidered this as' very. 
probable, and, after the obſervations I have 
related, I ſee no means of defending it. 
Will it be aid, that the pig iron, as being 
in ſome ſort a calx of iron, contains water ? 
In annealing crude iron, with or with- 
out charcoal, it is well known to increaſe 
in all its dimenſions. I have ſeen bars ori- 
ginally ſtraight bent like an 8, when long 
expoſed to heat in circumſtances where they 


could not extend themſelves end ways. I 


ſuppoſe this phznomenon may be owing to 
a very ſmall beginning of this fermentative 
motion, which acts as an internal principle 
of expanſion. Caſt iron bars, not in con- 
tat with charcoal, would, according to 


this ſuppoſition, by long annealing, loſe of 


their weight; or if the heat was too low 
for the elaſtic fluid to be diſcharged from 
their ſubſtance, they would probably bliſter 
Vol, II. No, 3. R like 
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Mr. 
Horne in his eſſay on iron, ſomewhere re- 
marks, that on opening theſe bliſters he has 
heard a whiſtling noiſe as of air ruſhing 
out, or rather ruſhing in. 
During the whole of this proceſs, fre- 
quent jets of white ſparks, of a dazzlin 
brightneſs, played from the ſurface of the 
metal. They would have afforded an ex- 
tremely beautiful ſpectacle but for the in- 
convenience of looking, on ſo hot a maſs, 
They aroſe, ao doubt, from the burning, of 
ſmall portions of iron. | 
The effect of ſo much ſtirring as I have 
nated down 'does not require to be ex- 
plained. * 
The workman was -clearly of opinion, 


that the fermentation of hard or white TE 


iron is leſs than of grey in this proceſs; ; 
fact which perfectly coincides with * 
preceding obſervations, fince that ſpecies 
contains leſs plumbago, or in other words 
leſs matter fit to produce elaſtic fluids. In 
5 | order 
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order to prove the extrication of fixed air dur- 


ing the fermentation. of the metal, I once 
thought of introducing: lime-water in an 
iron veſſel within the body of the furnace; 
but when I conſidered that the fire place 
was not divided by any partition from the 
body of the furnace, and that the whole 
buildiag was full of burned air, I omitted 
the experiment from a perſuaſion that, even 
if the lime- water ſhould become turbid, 
the fixed air might come from another 


ſource. 


J was not ROY of the ſulphur 
which exiſts, as I have reaſon to believe, in 
every form of iron manufactured with 
coaks. I cannot, however, aſcribe any of 
the effects I obſerved to its preſence. There 
can be little doubt, that ſome portion was 
perpetually extricated with the inflammable 
air during the whole proceſs; for on diſſolving 
Pieces of the ſtamped, or rather the rolled 
iron, in weak muriatic acid, filver held in 
the extricated air was tarniſhed as much 
and as ſoon as by air from ſpecimens taken 
R 2 out 
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out of the furnace at different times during 
the proceſs. I could not but conclude, that 
the tarniſhing matter- came from the iron, 
when I found the air from a ſolution of 
zinc in the ſame acid, incapable of pro- 
ducing the colour upon filver. The appear- 
ance, the want of a martial aſtringent taſte, 
and the diflolving action of cauſtic alkali, led 
me to conclude, that the colour in each ex- 
periment with iron was derived from ſul- 
_- | 259! 
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XXI. NEW EXPERIMENTS 
-- +1 ow 
C- ASVC:0.4 L; 
By Mr. LOWITZ. 
(continued) 


$. XXXI. 
AMPHOR and its odour are not in the 


> leaſt degree altered by charcoal; when 
this laſt, however, is added to a ſolution of 
unrefined camphor in ſpirit of wine, it de- 
prives the ſame of its yellow colour. 


5. XXXII. 


If, to a ſaturated ſolution of camphor in 
highly reQifted ſpirit of wine, charcoal be 
added in a quantity ſufficient to let it ſettle 
well; the camphor will cryſtallize in the clear 
ſolution above the charcoal, nearly in the 


ſame manner as ſal ammoniac, in the form 
R 3 of 
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of plumous cryſtals, which, according as 
the weather is warmer or colder, will alter- 


nately diſappear. and re-appear. 


8. XXXIII. 
A mixture of ſix ounces of cream of tar- 


tar and one pound of charcoal- powder was 
put into a matraſs, and boiled ſtrongly for 


ſome hours with ten pounds of water. Af- 


ter the ſpace of twenty-four hours, I found 
in the midſt of the-charcoal-powder, which 


: had ſettled to the bottom, the whole of the 


cream of tartar cryſtallized in regular, large, 
flat, tranſparent cryſtals, which were three 
2 of an inch long, and in reſpe& to 
their figure quite different from the com- 


mon cryſtals of this falt. 


§. XXXIX. 
It is well known that cream of tartar, in 
the ſtate in which it is commonly met with, 
contains an admixture of tartariſed calca- 
reous earth. 1 the above- mentioned ex- 


_ p=riment (F. 3 this calcareous ſalt was 


alſo cryſtallized among the charcoal- pow- 
der, 
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1 in the 1 of roundiſh tranſparent po- 


lygons, of a er beautiful gold- 6 
colour, 
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d. XXXV. 
Four ounces of a very brown oily falt of 
amber, after being well triturated with two 
pounds -of fine charcoal-powder, were put 
into a large retort ; the remaining empty 
ſpace of which was afterwards filled up with 
coarſe charcoal- powder, and the retort thus 
prepared was placed in a ſand bath. After 
a very ſtrong and long continued heat there 
was collected in the neck of the retort not 
quite a dram of a ſalt of amber that was 
as white as ſnow, and almoſt inodorous. 
Hence it appears that this acid; too, is de- 
compoſed by charcoal. With a ſmaller 
quantity of charcoal than was here em- 
ployed, the purification, x no doubt, would 
go on properly. - 

As the falt thus d was perfectly 
Loan from oily matter, I tried whether it 
might not be altered by ſmoking ſpirit of 
R 4 nitre; 
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nitre; but notwithlanding all the paing 


F took, I was as little able as Mr. Hermb- 
ſtadt to convert it into acid of ſugar. 


g. XXXVI, 


Flowers. of benzoin obtained by ſublima- 
tion, are rendered uncommonly white and 
ſhining, when treated with charcoal - pow- 
der in the ſame manner as the ſalts of hartſ- 
horn and amber (S. 14. and 35) In this 
caſe, alſo, too great a quantity of charcoal 
may, in conſequence of its decompoſing 
power, _ prove injurious. Under this puri- 
fying treatment the oil of benzoin comes 
over as clear and colourleſs as water; by 


length of time, however, it becomes yel- 
low again. 


F. XXXVII. 
Acid of apples is entirely deſtroyed or de- 


compoſed by digeſtion with charcoal, ſo 


that nothing remains but mere water, with 
a very little extractive matter of the nature 
of ea neutral ſalt. 


XXXVIII. 


1 
* V 


Though honey, boiled with charcoal, is 


thereby deprived of its peculiar ſmell and 
taſte, and alſo of its colour and flimy parts ; 


yet if it is farther evaporated, after the ſe- 


paration of the nn it again 
recovers its brown colour. 


1 
By trituration with charcoal- powder bugs 


{ cimices ) were entirely deprived of their bad 
ſmell. 


mY XL, 118 
Spirits diſtilled from malt or other grain 


ſhew by the ſmell, as many other perſons 


beſides myſelf have obſerved, that their 
ſtrength is much increaſed by purification 
with charcoal, without the help of diſtilla- 
tion ; infomuch that perſons who were not 
informed of the manner in which the puri- 
fication was effected, have taken ſuch ſpi- 
rits for rectified ſpirit of wine. In order to 
determine whether this was a real, oronly an 

apparent 
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apparent increaſe of ſtrength, 1 undertook 
the following experiments. 


r 

(1) 1 purified 3 pounds of common 
ardent ſpirits with ſixteen ounces of char- 
coal-powder, then weighed out exactly 
twelve ounces from the ſame, and by means 
of dry falt of tartar, I deprived this ſpirit 
as carefully as poſſible of its watery parts. 
Thus I obtained-thirty-one drams twenty 
grains of a pub * ſpirit 
of wine. 

(2) In the fans manner I dephlegmated 
twelve ounces of unrefined ſpirits, and ob- 
tained: thirty-two drams ten grains of highly 
concentrated ſpirit of wine, 4 e. fifty grains 
more. 

(3) This loſs from the „ ſpirits 
N had been purified by means of char- 
coal was further confirmed by the differ- 
enge in - ſpecific gravity between the two 
kinds of ſpirit; for the weight of the un- 
Purified was to that * the purified as 1,0000 
40 1,0084. Charcoal, therefore, operates with 
a de- 
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a decompoſing effect upon ardent ſpirits, and 
the above - mentioned apparent concentration 
($. 40.) can be owing to nothing but the 
development of the ſpirituous from the em- 
pyreumatic and oily parts. This power 

which charcoal has of decompoſing ſpirit of 
wine (a property with which I was before 

entirely . unacquainted) is. equally proved by 

the following varied experiments. 


& XLII. 


0 i) I diſtilled twelve ounces of common 
ardent ſpirits without charcoal- powder or 
any other addition till I was ſatisfied that I 

had abſtracted all the ſpirituous parts. From 

this diſtilled ſpirit, which had a very bad 
ſmell, I obtained in the manner above de- 
ſcribed (S. 41. No. 1.) thirty-one drams 
forty-five grains of highly rectified or con- 
centrated ſpirit of wine. | 
(2) Twelve ounces of the ſame ardent 
ſpirits were diſtilled over an equal weight of 
charcoal- powder, till the powder became 
dry; from this dictilled liquor, which was 


quite 
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quite free from any bad ſmell, I obtained 
twenty-eight drams forty-five grains of rec- 
tified ſpirit of wine : i. e. three drams leſs. 
This ſtriking loſs is owing to the employ- 
ment of three times a greater 8 of 
charcoal in this 9 


2 
* 
— 5s 


F. XLIII. 


In conſequence of the preceding obſerva- 
tions, perhaps ſome perſons may at firſt 
be diſſatisfied with my mode of purifying 
ardent ſpirits: : However, if they will but 
take into conſideration the following cĩr- 
cumſtances, they will no longer be diſ- 
couraged from applying charcoal to this 
5 Purpoſe. 

(1) For the complete purification of ar- 
* ſpirits a much ſmaller quantity of 
charcoal- powder is required, than that 
which was employed in the two preceding 
experiments (S. 41 and 42). Thus, one 
part of charcoal- powder to twelve parts of 
grdent ſpirits will be quite ſufficient. 


(2) If 
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(2) If the charcoal · powder is added to 
the ſpirits only in a quantity juſt ſu ficient 
for ſeparating all the empyreumatic parts, It 
is obvious, that this charcoal-powder | be: 
comes ſaturated by immediately attracting 8. 
thoſe oily parts, and conſequently that its 

decompoſing effect upon a ſmall portion .of 
the ardent ſpirit itſelf is neceflarily pre- 
vented; for. the charcoal is not capable, . of 
attacking the ſpirit itſelf, unleſs it_be added 
in a proportion too large to be completely 
ſaturated by the oily, empyreumatic parts. 
But even if a very ſmall quantity « of the 
ſpirit, in conſequence. of not hitting: upon 
the right proportion of - charcoal, ſhould be 
. decompoſed; ſtill this loſs when compared 
with the far greater advantage deriyed from 


the complete purification, is too rriflisg tc to 
7 G40] 
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be conſidered as any objection. W e —_ 
Concerning the putification of ardent . Wk © | 
| 91 
ſpirits by means of charcoal without᷑ diſ- | [i 
F #1 
tillation, and the time which the charcoal- ah 


powder, added in different proportions, re- 
quires 
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[ 4. 
quires before it complete! * ſettles, I have 


made the following obſervations. 

I divided ten pounds (troy-weight) of ar- 
dent ſpirits into ten different veſſels, to each 
a pound; and added charcoal. poder in the 
following increaſed proportiobns. 

(1) Half a dram of charcoal. powder pro- 
duced ſcarcely any alteration in the ſmell, 
and the ſpirits Had not become quite clear 
even after the ſpace of fix months. 

(2) One dram occafioned ſcarcely any 
perceptible diminution of the ſmell; ; and 
the ſpirit did not become clear till after the 
ſpare of four motiths. 

(3) With two drams the ſpirit became 
clear i in two months, 

(4). Four drams occafioned' a very per- 
ceptible diminution” of the ſmell; and the 
powder ſettled OP in the courſe of 
a month. 

(g) One ounce entirely took off the bad 
men; and the r became clear in a 
fortnight. 


* 


(6) With 
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(6) With an ounce and a half the Firit 
became clear in eight” days. 


(7) With two ounces, in fix days. 


(8) With three ounces, in five days, | 
(9) With four ounces; in twenty-four 
hours; and laftly, 
(10) With five ounces, in two hours, 
The proportion. of charcoal-powder could 
not be further increaſed, on account of the 
thickneſs which the mixture "wen. 


41 


| its it appears that ths more 1 
is added at once to the ardent ſpirit; the 
ſooner the clarification enſues; It is true 


that a proportionately. greater quantity of 


the ſpirit is, in this caſe, imbibed or retained 
by the charcoal · powder; but, on the other 
hand, freſh ſpirits may afterwards be added, 


in the ſame quantities, to this uſed or im- 


pregnated charcoal, ſo much the oftener, 
viz, until the charcoal, in conſequenoe of 
its ſaturation with phlogiſton, ceaſes to pro- 


duce any further effect. 
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It is ſomewhat remarkable that ardent 
ſpirits which have been completely purified 
by means of charcoal, give out a fine odour 
exactly dre that of peaches. 


LS 


&. XLVI. 


In FU Pocket- book for Chemiſts (1 789, 
page 173) it is obſerved that vinegar is con- 
ſiderably weakened by diſtillation with char- 
coal-powder, On this ſubject I have mgde 
the following experiments. | 

(1) I diſtilled twelve ounces of common 
wine-vinegar, in a ſand-bath with a gentle 
heat, but without the addition of charcoal, 
till all the liquor was abſtracted from the 
retort. The liquor contained in the receiv- 
er was very empyreumatic, and weighed 
twelve ounces fix grains. Its ſpecific gra- 
vity was to that of water as 1,008, to 1,000, 
and its ſtrength amounted to four degrees. 


For an account of Mr. Lowitz's manner of aſcertaining the 
ſtrength of vinegar, the reader is referred to the firſt Vol. of this 
Journal, p. 250 


4 (2) Twelve 


a £2 
(2) Twelveounces of the ame kind of vine- 
gar were in like manner abſtracted to dry- 
neſs over twelve ounces of charcoal-pow- 
der. The diſtilied liquor, which was very 


weak, weighed eleyen ounces ſeven grains 
and a half. From the refiduous charcoal- 
powder I afterwards obtained, in the open 
fire, a dram of highly concentrated and 
very pure aicabol aceti, which was quite 
free from empyreuma. I added this to the 
former product, and found the ſpecific gra- 
vity not above 1,004, and the ſtrength _ 
two degrees. 

(3) Tdiftilted to dryneſs tveles ounces of 
vinegar with only one ounce of charcoal-pow- 
der. This is nearly the proportion in which 
_ T employ the charcoal (and always with the 
belt effect) in diftilling vinegar in the great. 
The product, which weighed eleven ounces 
fix grains, was exactly the fame in reſpect to 
| ſpecific gravity and ſtrength as the vinegar 
which was diſtilled by itſelf (No, 1) viz. 


1,008, (ſpec. * Hand 4 degrees (ſtrength). 
Vol. II. No. * 8 8. XLVII. 


— 
. 
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Gaga XLVII. 

1 Thus charcoal- powder operates with. A 
decompoſing effect upon vinegar alſo ; only, 
however, as is the caſe with ardent ſpirits, 
when added in too large a quantity. Ac- 
cordingly what we ſaid before (5. 43.) when 
treating of ardent ſpirits, via. that no harm 
can reſult from charcoal when” added in 


moderate PIE will N Gerd l 
bere. | 


* 


8. XIVIII. | 


The fo called acid of wood, ved I 
obtained. by: diſtillation from lignum vitæ 
or guaiacum, was, like yinegar, very readily 
purified, by, diſtillation with charcoal, 
from the great quantity of empyreumatic 
oil which adheres to it. It thereby acquires 
the taſte and ſmell of diſtilled vinegar ; and 
after concentrating it to a very high degree 
by one of my new methods, I have brought 
this acid of wood, as it is termed, to eryſ- 
tallize, in the ſame manner as vinegar, and 
have thus obtained a true glacial vinegar. 


$. XLIX. 
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g. XLIX. 


1 was very eager to repeat profeſſor 
Lichtenſtein's curious experiments (Chem. 
Annals 1786, Vol. ii. p. 217) relative to the 
ſolubility of charcoal. The ge . was ſimi- 
lar to his. Dos fb 5 


(1) Into a retort containing eight ounces 
of ſmoking ſpirit of nitre, whoſe ſpecific 
gravity was 1,476, and whoſe concentra- 
tion amounted to thirty-four degrees, I put 

two ounces of charcoal-powder. A conſi- 
derable heat was produced accompanied 
with efferveſcence or ebullition, The re- 
tort Was placed in a ſand- bath, and after a 
receiver was fixed to it, a gentle heat was 
applied. An elaſtic vapour of a fiery- 
red colour Was extricated ſo copiouſly 
that nothing elſe could be perceived ; 
whence it became neceſſary to ſtop the fire. 
When all was ſettled again, I continued 
the diſtillation (with a very ſtrong heat at 
laſt) till the charcoal-powder was com- 
pletely exſiccated. Thus I obtained three \ 
82 ounces 
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ounces fix grains of ſmoking acid, of a very 
beautiful dark-green colour; its: ſpecific 
gravity was only 1,313, and its concentra» 
tion only twenty-five degrees. 

(2) I intended to add to the reſiduous 
charcoal- powder, after it was become cold, 
eight ounces more of freſh ſmoking ſpirit 
of nitre ; but ſcarcely had I poured upon it 
half an ounce, before a quantity of ignited 
ſparks ſuddenly appeared in the retort, which 
broke in pieces, whilſt the charcoal itſelf 
took fire. In this caſe, however, there was 
no - detonation like that which uſually 
happens with nitrous ſalts. 


(3) The experiment with eight ounces 
of ſmoking ſpirit of nitre and two ounces: of 
charcoal-powder was again repeated in the 
fame way as No. 1. When the diſtillation 
was over, the reſiduous charcoal-powder 
was ſomewhat ſhining in its upper part, 
but not much caked or agglutinated ; how- 
ever, it had ſettled pretty firmly at the bot- 
tom of the retort. In order to ſee whether 
it had ſuffered any alteration from this firſt 


operation, 
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operation, I ſubjected very ſmall quantities 
of it to the following trials: 

(a) When thrown upon burning char- 
coal it did not produce the {lighteſt de- 
tonation, nor did it give out any ſmell. 

(b) Applied to the tongue, it did not 
give out any faline taſte. 

(c) From a diluted brown lixivium of 
acid of tartar it extracted all the colour in 
the courſe of five minutes, without the aſ- 
fiſtance of heat; whence it appears that it 
had not yet loſt its dephlogiſticating power. 

(d) The affuſion of ſmoking ſpirit of ni- 
tre upon it was followed by an extrication 
of heat, but not by inflammation. 

(4) This charcoal-powder, which did 
not yet ſeem to have undergone the leaſt 
alteration, I put back again into the retort ; 
I then mixed together the acid liquors 
(whoſe ſpecific gravity was 1,325 and whoſe 
concentration amounted to twenty-nine de- 
grees) obtained in the diſtillations No. 3, and 
No. 1, and poured them upon thecharcoal. Af- 
ter this ſecond diſtillation to dryneſs, the ſpe- 
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cific gravity of the obtained liquor was found 
to be 1 317. and its concentration * 
degrees. 
(5) After the third diſtillation, the ſpe- 


cific gravity amounted only to 1,147, and 


the concentration to only fourteen degrees. 


the leaſt ſigns of ſolubility. 


(6) As the diſtilled liquor was now be- 
come very weak, I employed in the fourth 


diſtillation nine ounces of common nitrous 


acid, the ſpecific gravity of which was 
1,258, and its concentration equal to twenty- 
four degrees. At the end of the operation, 


I found the ſpecific gravity of the diſtilled 


liquor to be 1,226. The reſiduous char- 


eoal- powder was now become very ſtrongly 
caked, and full of cracks. | 
(7) After the fifth diſtillation I did not 


find any difference in the ſpecific gravity of 


the acid. A faline ſublimate was contained 
in the neck of the retort. 


(8) After the fxth diſtillation, the acid, 


whoſe ſpecific gravity was till 1,222, ap- 
peared 


The charcoal-powder did not even yet ſhew 


„ 
peared of a yellow colour. The refiduum 
had now a ſhining-black appearance, like 
pitch; on pouring upon it ſome of the diſ- 
tilled liquor, a reddiſh-brown ſolution was 
obtained. 

(9) After the ſeventh diſtillation the 
acid became ſtill yellower, and its ſpecific 
gravity was now reduced to 1,218, The 
reſiduum was now for the moſt * ſoluble 
in water. 


§. L. 


Upon charcoal thus reduced to the 
fared of an extract, in which ſtate it poſ- 
ſeſſes an extremely bitter and very aſtring- 
ent taſte, I have hitherto made only the 
few following experiments. 

„G) It is as ſoluble in highly rectified 


ſpirit of wine as it is in water. 


(2) A ſufficiently diluted ſolution of this 


ſubſtance in water is entirely deprived of its 
colour and bitter taſte by freſh charcoal- 
powder. It is rather a curious fact, that, 
in the humid way, even charcoal itſelf 
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ſhould thus be dephlogiſticated by char- 
coal. | 33 

(3) If the watery ſolution of the extra 
of charcoal is thoroughly evaporated in a 
ſand bath, it froths or ſwells up at the laſt, 
and becomes perfectly dry; but by expoſure 
to the aig it very ſoon attracts moiſture 
again. It loſes, however, this deliqueſ- 
cent property, and its humidity is gradu- 
ally dried up, if it is left expoſed to the air 
for ſome months. 


$. LI. 
Hitherto I had only purified brown ſa- 
line ſubſtances by means of charcoal ; but 
by the following experiments I found I 
could purify in like manner Aa naturally 
dark-brown reſin, 

Six ounces of ſoft reſin of jalap, obtained 
in the uſual manner from its ſolution in 
ſpirit of wine, and freed by ablution with 
water from its extractive parts, were diſ- 
ſolved in fix pounds of highly rectified ſpi- 
rit of wine. To the dark- brown filtrated 
ſolution I added a pound of charcoal- pow- 

der, 
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der, and after ſhaking up the mixture a few 
times, I ſet it by in the cold. After the 


charcaal- -powder had ſettled, I decanted the 
liquor, which was now become of a lighter 
colour, into another veſſel, That I might 
16ſe as little of the reſin as poſſible, I diluted. 
the charcoal-powder with two pounds more 
of highly rectified ſpirit of wine, poured it 
out upon a ſtrainer, and ſqueezed out all the 
liquor from it,. as well as I could, with 
my hands. To theſe ſolutions, which were 
mixed together, I added a pound more of 
freſh charcoal-powder, and proceeded in 
other reſpects as before. By a third repeti- 
tion of this proceſs, with the fame quantity 
of freſh charcoal-powder, the ſolution was 
at length rendered perfectly clear and colour. 
leſs, like the pureſt ſpirit of wine. The 
charcoal-powder was again lixiviated with 
highly reQified ſpirit of wine. The whole 
of the colourleſs liquor, which amounted to 
twelve pounds, after being very carefully 
filtered through three folds of bibulous paper, 
was, with the addition of a pound of water, 


put 


L 258 J 8 
put into a retort, and the ſpirit of wine was 


afterwards abſtracted by diſtillation. 


The liquor which remained in the retort 
amounted to a pound and a half, and had a 
milky appearance. I poured it, while it 
was yet hot, into a matraſs the neck of which 
had been broken off, and evaporated it a lit- 
tle more. The refinous parts ſettled to the 
bottom, as colourleſs as the fineſt Venice 
turpentine. The ſupernatant yellowiſh li- 
quor was poured off, and the ſoft reſin was 
well rinſed out with pure water, by which 
means it acquired a beautiful milk-white 
appearance, By evaporation in a water- 
bath, T afterwards brought it to 2 proper de- 
gree of hardneſs. Thus I obtained three 
ounces of almoſt perfectly white, brittle, 
refin of jalap, which, notwithſtanding the 
great quantity of charcoal that had been 
wid, had loſt nothing of its _— ſmell. 


& JK; 


1 order to ſee — charcoal operates 
with a decompoſing effect upon reſin alſo, ] 


treated 
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treated a properly diluted ſolution of reſin of 
jalap, with charcoal- powder in the cold, un- 
til. it was totally deprived of its colour. 1 
then weighed out exactly equal quantities both 
of this ſolution, and of another ſolution that 
had not been treated with charcoal, and eVa- 
porated them ſeparately ,to- dryneſs, The 
weight of the two exſiccated reſins was ex- 
actly the ſame; there was only a very ſtrikin g 
difference in the colour. 


F LIII. 


I was now deſirous of being whether I 
could alſo deprive colophonium, by the pre- 
ceding method (F. 5.) of its reddiſh brown 
colour. But as 1 found by a previous ſmall 
trial with a few grains, that a very unuſual 
proportion of charcoal-powder would be re- 
quired for this purpoſe ; and as, moreover, 
an extraordinary quantity of ſpirit of wine 
would be neceſſary for the due dilution of 
the reſinous ſolution, I was deterred from 
proſecuting the experiment farther. 


g. LIV. 
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F. LIV. 


Ether which is tainted with a ſulphure- 
ous ſinell, is not deprived of this ſmell by 
charcoal- powder. On the other hand, wa- 
ter that has been impregnated as much as 
poſſible with ſuch kind of æther, immedi- 
ately loſes this ſmell, when charcoal powder 
is mixed with it, and there only remains 
behind the peculiar ſmell of æther. In like 
manner, the ſulphureous water or phlegm, 
which comes over after the diſtillation of 
Hoffman's Anodyne Liquor, is completely 
and quickly deprived of its ſulphureous 
ſmell by treatment with a 
| &. LV. 

Upon the volatile, penetrating, and ftrong 
ſmelling ſubſtance which is extricated dur- 
ing the diſtillation of ſuet and of olive-cil, 
charcoal-powder has not the leaſt effect. 


C. LVI. 


Refins and native balſams, diſſolved. in 
ſpirit of wine, are deprived of their colour, 
but 


1 


but not of their peculiar ſmell, by charcoal - 
powder. The ſubſtances operated upon 
were benzoin, aſafœtida, reſin of jalap, maſ- 
tich, amber, balſam of Peru, &c. 


F. LVII. | 

The ſmell of diſtilled or eſſential oils is, 
in like manner, not at all affected by char- 
coal, whether the oils themſelves are im- 
mediately diſſolved in rectified ſpirit c of wine, 
or whether the ſpirit of wine is diſtilled 
along with the ſabſtances which contain the 
oils. I made my experiments upon oil of 
lemon- peel, oil of orange-peel ( berga- 
mot) oil of lavender, oil of turpentine, oil 
of carraway-ſeeds, ſpirit of VION, aka 
of roſemary, Ke. 


8. Lvl. Tr 

On the other hand, een dls; 
diſſolved in a ſufficient quantity of highly 
rectified ſpirit of wine, are entirely deprived 
of their colour and ſmell by charcoal. The 
oleum philoſophorum, however, ſeems in 
this reſpect to afford an exception. I made 
ay 
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4.362 } 
my experiments | upon oil of hartſhorn, 


oleum tartari fœtidum, and oil of guaia- 
cum. 


F. LE. 
Diſtilled waters are rendered completely 
inodorous by treatment with charcoal-pow- 
der, If to any of theſe diſtilled waters on- 


ly juſt ſo much charcoal powder be added as 


will ſuffice for deſtroying the ſmell, the wa- 
ter will always remain turbid; but when a 
larger quantity of charcoal powder is added, 

the water becomes perfectly clear and tranſ- 
parent. This circumſtance ſeems to be 
owing to the tenacious ſlimy particles, by 


means of which the eſſential oils are kept 
diffuſed ps ſuſpended in diſtilled waters; 


hence the water cannot become clear, till 


the charcoal. has been added in a quantity 
ſufficient for the ſeparation of the ſlimy 


matter. 


& LX. 
It may at firſt appear ſurpriſing that wa- 
ter only, but not highly rectified ſpirit of 


wine, 


1 


wine, is thus deprived of the odour which 
is communicated by eſſential oils. But this 


may be eaſily accounted for. The complete 
purification of a diſtilled water by charcoal 
powder is a proof that the fragrant oily parts 
are entirely abſorbed. This effect takes 
place the more readily, ſince the union of 
the oily: parts with the water is very ſlight, 
and, as it were, merely mechanical: whefe- 
as in the caſe of the ſpirit of wine, the bil 
particles, in conſequence of their ſtrong af- 
finity to the ſpirit, are thoroughly : and inti- 
mately combined therewith, ſo as to afford 


an inſtance of true chemical ſolution. This 


is ſtill further confirmed by the following 
experiments. 8 


2 


If the attraction of the efſential oils. to the 
ſpirit of wine be weakened by. the admix- 
ture of a proper quantity of water, ſo that 
the ſolution ſhall become milky, and a ſuf- 
ficient proportion of charcoal- powder be 
now added; the weakened ſpirit of wine 

will 
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Lilled waters (S. 59) of their ſmell, but alſo 


as would be neceſſary for abſorbing all the 
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will be completely deprived of its oily par- 
ticles, and will be rendered perfectly clear 
1 inodorous. 


§. LXII. 
Charcoal- poder not only deptives dit. 


water impregnated with any ſort whatever of 


empyreumatic oil. I tried in this way oil 


at — oil of guaiacum, &c. 


§. LXIII. 
A watery i infuſion of alafeetida prepared 
by di igeſtion, and a cold infuſion. of Virgi- 
nia ſnake root and valerian, were entirely 
deprived of the ſmell peculiar to theſe ſub⸗- 
ſtances, by charcoal-powder. | 


— 


5. LXIV. 


Mixed with the empyreumatic oils them- 
ſelves, charcoal powder produces no effect; 
for it is not poſſible to add to theſe oils ſuch 
a prodigious quantity of charcoal-powder, 


empyreumatic parts which .in this caſe exiſt 
in 
\ 


BS. 2 WE 


in ak an undivided, condenſed, and con- 
centrated ſtate. | 


K 


& LXV.. | 
In like manner, the eſſential oils thai. 


ſelves ſuffer no loſs of ſmeil from the ad- 
mixture of charcoal. Powder. | 


& LX VII. 
A watery ſolution of opium 18 n. 
ately deprived of its peculiar narcotic ſmell, 
by the admixture of charcoal-powder with 


wards runs through the filter * and 


. XL n. 


colourleſs as water by charcoal powder. 
———_— 
Upon the common eſſence of orange 
, I have not found charcoal · powder to 
produce the leaſt change, eicher in colour or 


ſmell. 
Vol, II, No. OS. 


g. LXIX. 


it while it is boiling. The ſolution after - 


Both white and red wine are rendered as 
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. LXIx. 


On the other hand, it deprives effence of 
wormwood nat only of i its ſmell, but alſo of 


its colour. 


L LXX. 


Both the ſpirituous and watery tinctures : 


of ſaffron are in like manner completely de- 
* ptived of their ſmell and colour. ny ' 


443 $3391 440. 4D Ke. IxxI. 143 


ane quite 2 This effect aber 
place very quickly in the inſtance of the ſpi- 
rituous tincture of ſaunders. In general 
charcoal ſeems to operate with Nr farce 
u yu red colours. 


8. LXXII. 
All thecalcareous particles are completely 
ſeparated from lime-water by charcoal-pow- 


der ; ſo that it becomes quite taſteleſs, and i is 
not rendered in the'leaft degree turbid by the 


adgition of acid of ſugar, 
g. LXXIII. 
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& EXXIT. 


Water ſaturated with fixed air is very 


quickly and completely deprived of the ſame 


by charcoal-powder ; ſo that lime water is 
no lager rendered turbid by it. 


Co! LXXIV. 
1. a little dry — be intro- 


been left) filled with inflammable air, and 
the bottle, whilſt the finger is kept upon 
the mouth af it, be ſhaken a little, a ſmall 
- augmentation of the air will be perceived. 
On applying the flame of a candle to the 
mouth of the bottle, the air within it will 
immediatel y take fire and produce an explo- 


ſion 3 a proof that it muſt have received 


ſome pute air from the charcoal - powder; 
other wiſe it would not be capable of explod- 


Water impregnated with hepatic air is 
completely freed from the ſame by means of 
charcoal- powder 


12 S. LXXVI. 
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ſion or privation of its ſmell, garlick requires 


Onions. 


dant on ſmoke, phlogiſticated air. 
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& LXxVI. 
Onions, after they have been well bruifed 


or maſhed, are quickly and completely de- 
prived of their ſttong ſmell by mixture with 


charcoal- powder. The ſame thing happens 
with garlick ; but for the complete ſuppreſ- 


a much larger quantity 'of — "_ 


$ LAXVIL a 1 
Ir a little charcoal- powder -18 duwodbesd 
into a bottle that has been filled with ſmoke, 
and the bottle is afterwatds ſhaken, the 
ſmoke will be entirely abforbed, and the 
charcoal · powder will theredy loſe its dephlo- 


giſticating power upon evety other ſabſtan cs. | 


Hence, we ſee how neceſſary it is, that chars 


coal which is prepared before · hand for any of 


theſe experiments, be kept from the acceſs 
of ſmoke, and of what is the conſtant atten- 


EY T7 © RO 

Beſides the different kinds of charcoal 
which 1 formerly mentioned (Chem, An- 
5 nals 
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nals for 1788, Vol, ii. p. 134) 1 have found 
that the coally reſiduum after the prepara- 
tion of dulcified ſpirit of nitre, and alſo the 
coally matter which remains behind after the 
diſtillation of Hoffman's Anodyne Liquor 
(theſe reſidua being previouſly edulcorated 
and calcined in a covered crycible) are equal- 
ly as proper for the dephlogiſticating pro- 
ceſſes, as charcoal itſelf. 


6. LXxXIX. 
Concerning the thoroughly edulcorated 
coally matter which remains after the diſtil- 
lation of Hoffman's Liquor, it deſerves to be 
mentioned as a circumſtance which is ſome- 
what remarkable, that I have employed it 
with ſucceſs, before it has undergone calci- 
nation, to depriye a lixivium of acid of tartar 
of its yellow colour ; it produces this effect, 
however, very ſlowly. Hence it appears 
that vitriolic acid is capable of reducing in- 
flammable ſubſtances to a perſectly charred 
or coally ſtate®. | 
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In the 4th No. of the Chemical Annals for 1 16. Lowitz 
has pointed out the principal circumſtances upon which, after an 
VS. 2 experience 
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XXII. EXPERIMENTS and OBSERVATIONS 


, On THE 


| ' COMPONENT PARTS-OF THE | 
STONE IN THE URINARY BLADDER; 
ano | 


A. CHEMICAL COMPARISON OF. THE 
STONE WITH URINE AND MUCUS; 


By W. AUSTIN, M. 5. 8 
un ded from a larger Treatiſe an this Subjea) 


CON EVI chat his new opinion con- 

cerning the origin of the calculus 
veſice' (viz: that it is formed generally in 
very ſmall part, and often in no vw 
whatever from the urine as ſecreted by 
kidneys, but chiefly from mucus Pedale 
from the ſides of the different cavities 


experience of four years, - he has found the ſucceſs of the dephlo- 

giſticating proceſſes with charcoal to depend. To a want of infor- 
mation in theſe particulars are to be aſcribed the failure and diſap- 
pointment complained of by many chemiſts who have repeated his 
experiments. The circumſtances ſo neceſſary to the ſucceſs of 
theſe operations are reduced to two general heads; viz. 


I. The 


1 
through which the urine paſſes) would at 
ance be determined by afcertaining whether 
mucus or urine abounded moſt with the 


I. The preparation and quality of the charcoal. 

UI. The mode of employing the charcoal, according to the dif- 
ſerent nature of the ſubſtagges ta be operated upon. This compre- 
bends whatever rdiates to 

(a) Bringing the ſubſtancea to be purified, to a fate proper for 
heing aQed upon by the charcgal, 

(b) Adding the charcoal ia due proportion. 

(c) Adding it at a proper time. 

(d) The feparation of the charcoal powder from the purified 
ſubſtances z and laſtly, | 

(e) The further treatment of the quid fubftances after the fepa- 
ration of the charcoal po der. 

I. With regard to the preparation of the charcoal, it is ablolute- 


ly neoeſſary to deprive it ef all its ally matter by making it red hot 


throughout its whole ſubſtance, Charcoal that bas been badly 
burat gives out its oily empyreumatic parts, and at the ſame time 
a brown colour, even to water, much more to ſaline leys, when 
boiled therewith. No wonder, then, that liquors which are treat- 
ed with ſuch imperfe& charcoal, inſtead of being made colourleſa, 
— ſhould become even W would be without ſuch 
A 

| the ſpace of nearly a year aſter he firſt difcovered the pu- 
rifying property of charcoal, Mr. Lowits uſed to be guided, in the 
ſelection of what he wanted for the dephlogiſticating proceſſes, 
merely by outward appearance and lightneſs. But as in this un- 
certain mode of proceeding, ſome badly burat charcoal was eafily 
picked out along with the good, his experiments ſometimes proved 
abortive. He afterwards took the precaution of making the char · 


coal red hot throughout; and fince that time (viz. for thek three 


years) he has always accompliſhed his end. 
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ſublimate of Scheele; Dr. Auſtin was led 


to examine the reſidue left after evaporating 
urine ; the relidue after evaporating blood; 


co muſt be made quite red hot in a e 
thoſe pieces whit eeaſe to give out any ſmoke muſt be taken out 
with tomge, and be laid to cool upon clean bricks. Left the larger 
lumps ſhould: not have undergone. a red heat throughout and 
there ſhould Kill remain, a little phlogiftic - or empyreumatic 
matter in the heart or middle of them, it will be proper to break 
them into ſmaller pieces before they are taken out of the fire; 
for a fingle lump of fuch imperfeftly charred coal would counteract 
or deftroy, if not altogether, at aft in part, the dephlogiſticating 
an,. CEECYEOEIT WAND TALES Cre 
fo be mixed, 
(2) In the next place, ſeat care mal be taken that, during the 
cooling, the charcoal do not come in contact with any greaſy, oily, or 
. other. inflammable body; for the ſmoke which would thus be pro- 
* duced, would be abſorbed by the charcoal, and render it unfit for 
_ thedephblogiſticating proceſſes, For the ſame reaſon, the preſence of 
much ſmoke (in whatever way produced) 332 
 charcoalis prepared, -would be highly prejudicial. | 
-- (3) ſoom as the charcoal is become cool, the aſhes which ad- 
here toit, muſt be carefully blown off with a pair of bellows; it 
muſt then be pounded and paſſed through a fine hair- 
kept for uſe in clean earthen or glaſs veſſels, cow noppes, M. 
der to keep out the art. 
„(h Aach depends on the fineneſs of the charcoal powder; for 
the finer it is, the greater number of acting ſurfaces are preſented 
to the ſubſtances to be operated upon, and conſequently-a ſmaller 
\- quantity of the powder ſuffices. By an attention to this circum- 
 Kance; a good deal of trouble and labour may be ſaved. - . 
(5) The goodneſs of charcoal-powder, thus prepared, may be ea - 
fily and quiokly „ in the following man» 


0 ner: 5 


at 
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the incruſtation upon walls where people 


3 All theſe were erpoſed to a red heat 


1A of the „* and worſt kind of 


andent en into a phial nnd add thereto about a couple ef ane 


of the powder ; then ſhake the whole well tagether, If the char- 
coal-powder is of a proper quality, the ardent ſpirits will immedi: 
ately loſe their bad ſmell, 

II. Reſpecting the mode of employing the charcoal, it is to be 
remarked that a given quantity of charcoal-powder attracts only a 
limited quantity of inflammable matter, after its ſaturation with 
which it becomes incapable of any further action. 
Hence, when any ſubſtance is to be dephlogiſticated, it is better 
to add too much than too little charcoal-powder ; for in the firſt 
caſe the end will be accompliſhed, whilſt in the latter, there will be 
only a partial dephlogiſtication, or perhaps none at all, 


And yet too great an exceſs of charcoal muſt not be employed ; 


for, not to mention that the proceſs is thus rendered much more 
troubleſome, the ſubſtances that are operated upon are thereby in 
danger of being decompoſed (8ce p. 244 and 245 of the preſent 
Number of this Journal, where the ogjections that might be made, 
in conſequence of this decompoſing effect of charcoal, to Mr. L.'s 
method of purification, are obviated.) ; 
(a) AN ſolid bodies that are to be purified by charcoal (except 
ſuch as admit of being treated in the dry way, by ſublimation) muſt 
be previouſly brought into a fluid ſtate by diſſolution in their pro- 
per menſtrua, from which the undiſſolved and groſſer parts muſt be 
afterwards ſeparated by filtration. 
Nor is it enough that the ſubſtance to.be mifet be devely diſ- 
- ſolved in its proper menſtruum; it is further requiſite that its ſolu- 
 fioirbe duly diluted either with water or ſpirit of wine, according 
to the nature of the diſſolved ſubſtance. - 


make water, and the incruftation alſo upon 
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ſor man y hours; and their ſeveral produdts. 
were carefully obſerved ; but it was found 


that none of them yielded the ſublimate of 


To fome caſes where an empyreumatic oil, or flimy matter, ad 
heres too ſtromgiy to the ſubſtance to be purified, it is neceffary to 
doil the fluid along with the charcoal-powder even to drynefs, 
and to f de it afterwards, and this for ſeveral fucceffive times, 
till the purification is-completed, _ 

(by Tv find out the proper quantity of charcoal-power in ope- 
rations in the great, add it tlc by little to the liquor during the 
boiling, until it hall be found, by repeatedly taking out fmall por. 
tions and filtrating and examining them, that * tquor is become 
fuficiently pure. 

To as much acid of tartar as is obtainable from zolbs. of cryſtats 


dl tartar we are directed to add fix ounces of charcoal-powder, be. 


ginning to add fome of it as ſoon as the liquor is fet to evaporate, 
and continuing the addition till the acid is brought almoft to the 
point of cryſtallization. - In this way ninety-fix Ibs. of acid of tar. 
tar, in the higheſt degree of purity and of a perfectiy white appear- 
ance, were prepared from 3e0 lbs. ofcream of tartar. 

In the diftillation of vinegar, Mr. Lowitz adds ten or twelve Ibs. 
of charcoat-powder to 150 lbs of vinegar, and diſtills to dryneſs in 
the open fire. Here the receiver muft be frequently changed to- 
wards the end of the diſtihation, fince there generally comes over at 
the laſt when the charcoal-powder is s employed i in this proportion, 
about fix or eight Ibs. of brown empyreumatic vinegar ; which, 
2 2 fimilar digillation with 
frefh charcoal- powder. 

A terra foliata tartari, of a ſnowy whiteneſs, may be obtained 
by adding, during the boiling, from four to fix ounces of charcoal 
powder to the product from about 51bs. of ſalt of tartar, ſaturated 


with vinegar previouſly diſtilled with charcoal, in: the manner 
before mentioned. 
(c) Dry 
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Scheele ih any ſenible quantity. Not hav- 


ing juſt at that time ſufficient mucus from 
the bladder of a calculous perſon to make 


- 


(c) Dry A fhits, *** ſalt of amber. 
ſalt of hartſhorn, &c. ſhould be triturated with an equal quantity 
ef charcoal powder, put into a retort, and covered over, to about 
a hand*s-breadth, with coarſe charcoal powder. In the caſe of acid 
ſalts the proportion of charcoal poder muſt not de too ** 
otherwiſe a conſiderable loſs will be occaſioned. 

In the purification of ardent ſpirits the following 3 is the Bafeſt 
way of proceeding. Aſter the ſpirit is put into the ſtill, the 
charcoal muſt be added little by little, till it is found, by frequently 
taking out ſmall quantities and diluting them with alittle hot wa- 
ter, that all the burnt or empyreumatic ſmell is gone off. Then, and 
not before, we are to proceed to diſtillation. 4 
In the caſe of ſalts which by. evaporation without charcoal pow- 
der conſtantly become brown and empyreumatic, the . charcoal 
| powder muſt remain mixed therewith till they are brought quite, or 
at leaft very near to the point of cryſtallization. 

(d) The ſeparation of the charcoal powder is eaſieſt and ſooneſt 
eſſected by means of a linen ſtrainer. When no more of the liquor 
will run through of itſelf, the remainder muſt be ſqueezed out as well 
as poſſible, and, after it has been paſſed through a freſh filter and 
is become quite clear, it may be mixed with the former liquor, 

That nothing may be loſt, the charcoal powder which remains 
upon the filter may be lixiviated with water; but there are very few 
eaſes in which this laſt weak lixivium can be added to the former h- 
quors ; it muſt be previouſly evaporated by itſelf, and undergo the 
other ſubſequent treatment. 

A principal rule to be obſerved is, to ftrain the liquors that are 
boiled with charcoal as hot as poſſible ; for they are then in the moſt 
fluid ſtate, and conſequently the ſeparation of the fine particles of 
charcoal takes place more readily. 

, (e) Aſter 
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the experiment upon, Dr. Auſtin dried the 


mucus expectorated by a conſumptive per- 
ſon, and alſo ſome mucus from a perſon's 


_ not 3 _ —_— and expoſed 


„ 


| Gee eee thoſe lixivia that 
p err liable to be affeRted by the fire, muſt be evaporated only with 

the gentleft heat. 
In all experiments with charcoal, in which any compariſon is 
made, in reſpect to ſpecific gravity, ſmell, taſte, or colour, between 
the liquors before and after the operation, it js neceſſary to keep in 
mind what was added for their due dilution hefore the treatment 
with charcoal, and to make allowances accordingly. 

If in the firſt attempt to deprive any ſubſtance of its colour by 
means of charcoal powder z perſon ſhould not ſucceed, he muſt not 
immediately conclude that charcoalis incapable of producing fuch 
an effe& upon that ſubſtance. The ſolution might not have becn 
_ diluted ſufficiently. Before any concluſion js drawn, it is neceſſary 
that the ſolution de diluted to the utmoſt pitch (ſo, however, as to 
tet the colour be Kill diſcernible) and that the charcoal powder be 
added in the langeſt poſſible quantity. Should no alteration then 
take place, he may ſafely pronounce that the colour of the ſub 
ſtance thus tried is not aſſected by charcoal. 


Heat is not always required in experiments with charcoal. Cold 
admixture, affiſted by agitation, ſhould be firſt tried ; if this ſhould 
ae e ho bod tn Baaticn and tale, ; 

There are caſes in which, notwithſtanding the preſence of ſuch 
parts as are actually attracted by charcoal, its employment would, 
in other reſpecta, be improper. In theſe inſtances, therefore, before 
any operations in the great are attempted, a trial in ſmall ſhould be 


made . 
| Note by the Tranſlator. 


them 


t 7 


them to a ted heat, but obſerved. no o ſablt- | 


des 29:90 muldocry Hom ham, * r Atte 


Beiag then ſoppllel wich mueus from 'a 


man who frequently voided {mall ſtones, he 
ſeparated the mucus from the filtered urine, 
with an intention of examining each of 
_ theſe apart; but previouſly to the examina- 
tion, he tried to obtain the ſublimate from 


the calculi of this man, and was ſurpriſed ta 


diſcover, that. thieſe calculi, though urged 


with a ſtrong heat long continued, gave no 


trace of the ſublimate. He immediately 

tried another 'calculds, which did not diſ- 

ſolve in cauſtic alkali, with the ſame event. 

| Hence the doctrine of the univttfat pte- 

ſence of - this ſublimate in urinary calculi, 

_ has been generally adopted for fore 
ears, appears to be ill founded.” 


—— the difference of calculi | 
which did, and which did not contain the 


ſublimate of Scheele, the Doctor was led 
into ſome obſervations on the nature of tho 
ſublimate itſelf, and into ſome diſtinRidns 


of calcali, which ſcemed to deſerve atten- 


I tion. 


— 


| | 


1 
tion. The appeatances in all the experi. 


ments were noted down as they occurred, 


partly by Mr. nm, and a by the 
Doctor himſelf, |. an 

Three — waer _ 
dered calculus (being part of two caleuli, 
both compact and of a light brown colour) 
were introduced inta an earthen retort, Soon 
after the application of heat, a light brown 
liquor aroſe, which tinged the vegetable blues 
green. Shortly after, cryſtals of volatile al- 
kali were formed on the extremity of the neck 
of the retott. A ſmell teſembling the pruſ- 
ſio acid was now perceived; and a piece of 
paper, that had been dipped in alkaline li- 
quor, being put into the neck of the retort, 
and being afterwards immerſed in a ſolution 
ol iron, a ſine blue precipitate was produced. 
After the pruflic acid had been formed for 
a conſiderable time, there was obſerved: a 
dark brown liquor, which, with the pruſſic 
acid, continued to come over until the end 
of the operation. Theſe were examined re- 
peatedly, with the ſame appearances ; and a 
ſtrong 
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ſtrong heat was kept up till nothing m more 
was produced. After the operation, go 
grains of ſublimate, aud Four grains of FA 
tilled liquor were collected; and there re- 
mained in the retort- 40 grains of. S 
matter in fine powder. | 


" a 4 


In another experiment, the refidue from 


320 grains was 13 grains. In this experi 
ment the atriform products were, firſt fixed 
air, thea inſlammable air mixed with fixed 


ait; and vrhen there was a red . e 
alkali. 3 
In order to Ne Wen the den * 
ing matter of Pruſſian blue exiſted i in the 
ſtone or in the ſublimate before the applica- 
tion of heat, he examined each of theſe. by 
mixing them with the alkali and green vi- 
triol, but could not produce Pruffian blue 
from either of them. A 
To determine whether the reſidue of u urine 
reſembled the calculus / in this ref pect, 380 
grains of the incruſtation upon walls where 
people make water, were introduced into an 
earthen retort. The incruſtation was ſo 
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moiĩſt Fo is Riek in places to the neck of the 
retort. There the over a liquor of a light 
brown colour, which became darker, and 
then lighter, impregnated with alkali, which 
did not appear to be combined with pruffic 
acid, as was obſerved in ſubliming the ſtone. 
Paper,” moiſtentd with ſolutions of green 
vitriol and cauſtic alkali, was repeatedly pre- 
ſented to it during the whole operation; but 
no pruſfian blue could be formed. The fire 
was kindled at half an hour before eight 
0 clock, and at half an hour after one, neither 
air nor moiſture came over, though the heat 
was very great. After the ſublimation, me - 
charry matter at the bottom of the retort 

weighed 78 grains. The helm of the retort 
was thinly incruſted with a black ſubſtance, 
of which only half a grain could be col- 
lectecc. 
Thus both the produce 44 the reſidue 
from this kind of fine, and from the incruſ- 
tation upon walls, differ vey widely from 
each other. . 


A glaſs 


8-5: 


A glaſs retort was charged with a con- 
ſiderable quantity of the reſidue after eva- 
porating urine, Accidentally, the weight. 
of it was not aſcertained. It ſoon. ſmoked 
in the fire, and gave over volatile alkali-and 
fixed air, both in greater abundance than 
was obſerved in any other ſublimation. The 
volatile alkali incruſted-the lower part of the 
neck of the retort; - After the operation had 
continued an hour and a half, inflammable 
air came over with the fixed air, and alſo a 
very ſmall quantity of pruſſic acid. Three 
quarters of an hour after, a ſublimate had 
formed in the neck of the retort, to which a 
ſtrong heat being applied, air.came over very 
rapidly, which ſeemed to be a mixture of 
phlogiſticated and inflammable airs. Pa- 
per moiſtened with a ſolution of green vitriol 
and of a fixed alkali, was inſtantly turned 
black upon being preſented to theſe fumes ; 
it then efferveſced ſtrongly with acid, the 
black diſappeared, and it exhibited a very 
flight blue tint. The reſidue in the retort 
after the operation, was 220 grains, The 
ſublimate, partly black and 'partly white, 
Vol, II. No. 3. U weighed 
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weighed 3, 5 grains; the white part was 
nearly 2,5 grains, and diſſolved in nitrous 
acid. 

Whether this ſmall quantity of fablimate 
was the ſame with that which Scheele ob- 
—_ from the calculus, Dr. Auſtin cannot 
poſitively ſay ; nor does he, indeed, think it 
material. The quantity of this ſublimate 
is ſo inconfiderable, and the appearance of 
Pruffian acid ſo trifling, comparatively with 
what is always obſerved when the ſtone 
which contains the ſublimate of Scheele is 
ſtrongly heated, that he thinks it may be 
ſafely inferred that the refidue from urine, 


including the mucus commonly contained 


in it, poſſeſſes the elements of this kind of 


ſtone (which he believes is the moſt com- 


mon) in very ſmall proportion. 
At the time that Dr. Auſtin was going 
to examine whether the mucus of a calcu- 


lous patient contained this ſablimare in 


greater abundance than the urine, he was in- 
terrupted (as has been already hinted) by 


| diſcovering, that the ſtone itſelf of this patient 


did not yield the ſublimate in queſtion. He 


I y had 


1 03 J 
had before obſerved that this ſtone and the 


dried mucus of the man from whom it was 
obtained, did not yield this ſublimate. Hence 
it became a general queſtion, whether other 
ſtones, not diſſolving in alkalis, contained 


the ſublimate of Scheele ? 


Accordingly, 20 grains of a Glettus 


which had been almoſt, if not 'altogether, 
unaffected by lime-water and foap-lees even 
aſſiſted by heat, were introduced into a ſmall 


glaſs retort; and into another was introduced 


an equal quantity of calculus 'which had 
yielded the ſublimate in a former experi- 
ment; and the two retorts were placed on a 
level with each other, in à coyered caſt iron 
ſtove, where a moderately _ heat was 
applied. | 
The appearances were as follow. From 
the ſtone which did not diſſolve in alkalis, 
volatile alkali ſoon came over in abundance, 
and a watery liquor. No ſublimate lined 
the neck of this retort. ' On introducing 


paper moiſtened with ſolutions of green vi- 


| way and of alkali, little or no blue appear- 
U 2 ed. 
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ed. At a ſecond trial, the paper efferveſced 
ſtrongly with acids, but ſhowed no Pruſſian 
blue. At ſeven ſucceſſive trials the appear- 
ances were the ſame. No ſublimate was 


ſeen in the retort in any part of this opera- 


tion; the neck of the retort was juſt tinged 


a very little way with a thin film. The re- 


ſidue was 16 grains. 


From the calculus which hed yielded the 
ſoblimate in a former experiment, volatile 
alkali did not ariſe ſo ſoon. Browniſh fumes. 
ſoon filled the body of the retort; and a 
brown and white ſublimate lined the neck to 
its very extremityy in great abundance, On 
introducing.paper prepared as in the preced-. 
ing experiments, much Pruſſian blue was 
diſcovered. At a ſecond trial, a very great 
quantity of blue appeared, and no efferveſ- 
cence when the paper was dipped in acids. 
At four ſucceſſive trials the appearances 
were the ſame. At a 6th, 7th, 8th, and 
gth trial there was a flight efferveſcence 
upon the application of acids to the paper, 
and a very deep blue. The reſidue was hot 


very 


e 
| | Ell ' 
very accurately collected; it fell ſhort of 1 
three grains. The ſublimate was found in 4 
flakes in the neck of the retort. 1 
The reſidue in one inſtance is about three | | 4 
: grains, in the other ſixteen, By this cri- ll 
terion alone the two kinds of tone may be ll | 
readily diſtinguiſhed, by expoſing them to "ft 
a red heat in open veſſels and weighing the 4 
reſidues. It is probable, however, that they il 
are not always ſo diſtinct ; but that the pro- 1 
portion of the ſublimate varies in different 1 
calculi. | | 
Mr. Lane obſerved, at leaft 20 years ago, i 
that the volatility of calculi bore ſome pro- fl 
portion to their ſolubility in alkalis. The yk 
exiſtence of the ſublimate, to which both Wl 
theſe properties are owing, had been diſ- 0 
_ covered a few. years before. | 1 
The heat in which Mr. Scheele produced "a. 
the ſublimate was nearly the ſame as was 11 
applied in the above experiments: For he nt 
made uſe of a glaſs retort in this operation; "nl 
and in all theſe experiments when glaſs veſ-= 10 
fels were uſed, as much heat was applied as f 
they. would bear without fuſion ; indeed | ; 
In they 1 
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they were often actually melted. Dr. Auſtin 
preſumes, therefore, that as far as his teſts of 
the preſence of the ſublimate go, there is no 
proof whatever of its exiſtence in one of 
theſe calculi. But the heat applied to thoſe 
calculi which Mr. Lane examined, was 
ſtill greater; they were ſent to Mr. 
Alchorne, aſſay-maſter, and were kept in 


his furnace from the lighting of the fire till 


the heat was ſufficient for cuppelling, 
which requires a ſtrong red heat. It can- 
not be ſuppoſed that the ſublimate, a ſub- 
ſtance ſo volatile and fo eafily decompoſed, 
could in any ſtate of combination refiſt this 
degree of heat, 

Lime- water acts upon the calculi which 
contain the ſublimate, in a very particular 


manner. During its firſt action, white 


ſpots appear upon the ſtone, and after a 
ſhort time, fine clear cryſtals ſhoot like ſtars 
from different points of the ſtone. After 
ſtanding a long time in the ſame liquor, 
theſe cryſtals become of an opake whitiſh 
colour, and break aſunder. The Doctor 
has not always obſerved the appearance of 

cryſtals 


* 
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cryſtals even in the ſame kind of calculi; but 
he did not fully aſcertain the cauſe of this 
variation. Dr. Whytt has taken notice of 
theſe cryſtals, Lime-water has the ſame 
effect upon the ſublimate; and theſe cryſtals 
appear only when thoſe calculi which poſ- 
ſeſs the ſublimate, are mixed with lime-wa- 
ter; Hence it is inferred, that either the 
entire ſublimate or ſomething contained in 
it, is a conſtituent part of theſe cryſtals, and 
conſequently neceſſary to their formation, 
This analogy in the operation of lime-water 
upon the ſtone and the ſublimate ſeems to 
ſhew, that the latter is not merely a crea- 
ture of the fire, or a modification of certain 
parts of the ſtone produced by heat, and 
which. did not exiſt before the decompoſi- 
tion of the ſtone, but that it is actually pre- 
ſent in the ſtone in the ſame ſtate. 

As the ſublimate diffolves in the cauſtic 
- alkalis, fo alſo calculi containing the ſubli- 
mate difſolve readily, and almoſt wholly in 
the cauſtic alkalis; which, on the other 
hand, act but weakly upon thoſe that do not 
U 4 contain 
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they were often actually melted. Dr. Auſtin 
preſumes, therefore, that as far as his teſts of 


the preſence of the ſublimate go, there is no 


proof whatever of its exiſtence in one of 
theſe calculi. But the heat applied to thoſe 
_ calculi which Mr. 
ſtill greater; they were ſent to Mr. 
Alchorne, afſay-maſter, and were kept in 


his furnace from the lighting of the fire till 


the heat was ſufficient for cuppelling, 
which requires a ſtrong red heat. It can- 
not be ſuppoſed that the ſublimate, a ſub- 
ſtance ſo volatile and ſo eaſily decompoſed, 
could in any ſtate of combination reſiſt this 
degree of heat, 


contain the ſublimate, in a very particular 
manner. During its firſt action, white 
ſpots appear upon the ſtone, and after a 


ſhort time, fine clear cryſtals ſhoot like ſtars 


from different points of the ſtone. After 
ſtanding a long time in the ſame liquor, 
theſe cryſtals become of an opake whitiſh 
colour, and break aſunder. The Doctor 
has not always obſerved the appearance of 

cryſtals 


Lane examined, was 


Lime- water acts upon the calculi which 
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cryſtals even in the ſame kind of calculi; but 


he did not fully aſcertain the cauſe of this 


variation. Dr. Whytt has taken notice of 


theſe cryſtals, Lime-water has the ſame 


effect upon the ſublimate ; and theſe cryſtals 
appear only when thoſe calculi which poſ- 
ſeſs the ſublimate, are mixed with lime-wa- 
ter; Hence it is inferred, that either the 
entire ſublimate or ſomething contained in 
it, is a conſtituent part of theſe cryſtals, and 
conſequently neceſſary to their formation, 
This analogy in the operation of lime-water 
upon the ſtone and the ſublimate ſeems to 
ſhew, that the latter is not merely a crea- 
ture of the fire, or a modification of certain 


parts of the ſtone produced by heat, and 


which. did not exiſt before the decompoſi- 
tion of the ſtone, but that it is actually pre- 
ſent in the ſtone in the ſame ſtate, 
As the ſublimate diflolves in the cauſtic 
- alkalis, fo alſo calculi containing the ſubli- 
mate diſſolve readily, and almoſt wholly in 
the cauſtic alkalis; which, on the other 
hand, act but weakly upon thoſe that do not 
U 4 contain 
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contain the ſublimate. Theſe laſt are ge- 
nerally whiter than the reſt. | 
Theſe experiments and obſervations are 
followed by. an analyſis of the ſublimate it- 
ſelf, which when ſubjected, by itſelf, to a 
gentle heat, yaelded chiefly volatile alkali; 
and when urged with a violent heat, little or 
no volatile alkali, but pruſſic acid, and phlo- 
giſticated air.” In this and another experi- 
ment of the ſame kind, beſides a white ſub- 
limate, there was alſo found in the neck of 
the retort a dark brown cruſt. 

Ten grains of the matter which had un- 
dergone three ſublimations were put into a 
glaſs retort with two drams of nitrous acid, 
and a little diſtilled water. An efferveſcence, 
and extrication of air (partly fixed and part- 
ly phlogiſticated) enſued. After placing 
the retort in hot ſand; more air, and after - 
wards nitrous acid, came over. The ſubli- 
mate diffolved ſlowly, but perfectly. On 
continuing the heat, more fixed and phlo- 
giſticated air was extricated. When the 
whole of the acid was evaporated, and the 


5 charge 
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charge was become dry, a ſtrong heat was 


applied; during which, ſublimate aroſe and 


volatile alkali came over. When the heat 
was ſtill further increaſed pruflic acid was 


ſolution in nitrous acid, the ſublimate from 
the calculus retains its property of yielding 
cauſtic volatile alkali and pruflic acid. 
When mixed with vitriolic acid, the cal- 
culous ſublimate turned black; and on the 


application of heat it yielded firſt fixed air 


and common air; then fixed air with 4-5ths 
or _5-6ths of phlogiſticated air; and laſtly, 
on continuing the heat, an air of which 


was perfectly diffolved. 

The brown reſidue after the third ſubli- 
mation treated in like manner with vitri- 
olic acid, afforded: the ſame reſults; whence 
it appears that there is no eſſential difference 
between the reſidues and the ſublimates 
themſelves. 8 


XXIII. 


diſcovered. Thus it appears, that even after 


g-loths were fixed air. The ſublimate 
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XXII; PROPERTIES | 
OF THE BEST SORT OF 
ZEALAND MADDER; 


By M. WATT. “* 


I. 
HIS madder is of an orange - colour in- 
clining to a brown, in a coarſe and 
ſomewhat coherent powder: expoſed to the 


air it attracts moiſture, and thereby loſes 


its properties, ſo as to become unfit for the 
purpoſe of dying. 


II. 


It gives with water a browniſh orange- 
coloured infuſion; a large proportion of water 


* Theſe obſervations were firſt publiſhed in the 4th vol. of the 


Annales de Chimie, and have fince been repnbliſhed by Mr. Ber- 
thollet in his Elemens de PArt de la Teinture. Tom. ii. p. 120. 

The Tranſlator's acknowledgments are due to Mr. Watt for his 
evliging communication of the additional remarks contained in the laſt 
fection of this memoir. 
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is required to extract its colouring matter. 
Marggraf directs three quarts of water to 
two ounces of madder. Water extracts its 
colouring particles either with or without 
the application of heat; but it ſeems to give 
out a finer colour without heat; its decoc- 
tion is browner. 


I. 

When the infuſion or decoction are ſlowly 
evaporated in an open veſſel, there forms 
upon the ſurface a film, which, after ſome 
time, ſinks to the bottom of the veſſel, and 
is replaced by freſh films that continue to 
be formed one after the other, till the eva- 
poration is completed. | 


IV. 


Theextract thus obtained is of adark brown 
colour; only a part of it is ſoluble in water, 
to which it communicates a browniſh tint. 


V. 


If the infuſion is ſet to digeſt for ſome 
days in a matraſs (or veſſel of ſuch a form 
TE that 
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that the liquor which is converted into va- 
pour may fall down again) and the mouth 
of the veſſel is left open, it depoſits deep 
brown coloured pellicles ; the liquor remains 
with a ſlight tinge of brown, and the pelli- 
cles are difficultly ſoluble in water, 


VI. 


Alum gives with the infuſion (II.) a very 
deep red precipitate, which is compoſed' of 


pellicles, and the ſupernatant liquor is of a 
browniſh your colour. 


II. 

The mild alkalis precipitate from this laſt 
liquor a blood- coloured lake (Marggraf's 
lake) the redneſs of which is more or leſs in- 
tenſe, according to the quantity of alum 
that was diſſolved therein. In this way a 
very good blood- coloured lake may be ob- 
tained; but it cannot, by any method yet 
known, be made to have the brightneſs of 


carmine: It is tranſparent in oil; but in 
water it is opake and dead. 


VIII. 
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If too much alkali is added, the precipitate 


is rediſſolved, and the liquor becomes red. | 
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The lake precipitated by the mineral 
alkali is not of ſuch a fine colour as that 
which is 3 by the vegetable 


| alkali. | 
X. | 
Calcareous earth precipitates a lake of a | 


darker and browner colour than that preci- 
pitated by alkalis, eſpecially if uſed in the 
form of lime water. 


XI. 

If a few drops of lixivium tartari are added 1 
to the water which is uſed for making the 1 
2 . * Y 
infuſion (II.) this infuſion becomes of a bl 

1. 
deep browniſh red colour. 0 

19. Alum precipitates from this infuſion i 

a dark brown-colourcd lake. | j 
3 Acids | 

| 

(| 
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29, Acids added in ſmall quantity give it 

a yellowiſh caſt ; and when added in larger 

quantity, they give it a browniſh yellow- 

colout, but without occafi ioning any preci- 
rr 

30. This infuſion evaporated to dryneſs 


yields a gummy extract, which diſſolves 
readily 1 in water. | 


XII. 

If the infuſion (II.) is made in water 
lightly : acidulated with any of the mineral 
acids, it is of a yellowiſh colour. 

1. By long digeſtion, this liquor becomes 
of a greeniſh brown, and its red colour ſeems 
to be deſtroyed. IS 

29, By the addition of an alkali its red 
colour is reſtored, -and if the infuſion 1s 
afterwards evaporated, it yields an extract 
which diſſolves readily in water. 


XIII. 


If atrated magneſia is added to the water 
which is uſed for making the infuſion (II.) this 
laſt is of a light blood colour ; and when eva- 
porated 
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porated it yields a deep red extract, which If 
diſſolves readily in water. il 

x9, If the ſolution of this extract is uſed 9 
as a red ink, and expoſed to the light of the 


ſan, it becomes yellow. 
29, Alum precipitates from this ſolution 
a ſmall quantity of a bad - coloured lake. 
39, Alkalis give it a redder and more per- 
manent colour. 
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The infuſion made with a ſolution of | 
alum is of an orange colour. | | | 
This infuſion, precipitated by an alkali, 
gives a lake ſimilar to that of (VI.) but not | 
of ſo good a colour. | 
„ ; 
A ſolution of ſugar of lead added to the "i 
infuſion (II.) forms a browniſh red precipi- 1 
tate. i 
12. A ſolution of quickſlver in dephlo- | | 
giſticated nitrous acid, * a os ara brown 1 
8 precipitate, if 
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46, A ſolution of green vitriol, 4 bie 
bright brown precipitate. | 
39. A ſolution of white vitriol was not 


49. A ſolution of vitriol of manganeſe 
gave a purpliſh brown precipitate, 7 
58. A ſolution of tin in _— * was 


60. Vitriol of tin was not ride; p51 
70. The preparation uſed by callico-prin= 


* gave a fine browniſh- red precipitate, | 


XVI. . 

The infuſion (II.) mixed quite hot with 
an infuſion of cochineal, gave a browniſh red 
precipitate inclining to a deep purple, which 
did not diflolve readily in water: on con- 
tinuing the digeſtion, more of this hems. al 
tate was thrown. down. 

10. A bit of cloth that had been ſoaked 
in the preparation uſed by callico-printers, 
being dipped in this mixture, took a brown- 


iſh red colour; and after being boiled in a 
| ſolution of ſoap, its colour became a pretty 
good crimſon. | 


2 9, The 


8 
2. The ſolution of ſoap in which it was 
boiled became very red; it gave, however, 
to paper but a very indifferent colour. 


XVII, 


1. Cotton cloth ſoaked in the printer's 


preparation, dried thoroughly and boiled in 
decoction of madder, became unequally red, 
as did the whole liquor, The cloth was 
not firmly dyed, but loſt its wer by the 
air and waſhing. 
2. Cotton cloth prepared as above and 
dried, ſteeped in a warm mixture of ox-gall 
and water, waſhed out and dyed in a decoc- 
tion of madder, took a good red colour, 
which ſtood waſhing and boiling with a weak 
ſolution of ſoap. '*. 

3. On pouring ſome of the printer's pre- 
paration into the mixture of ox-gall and 
water, a whitiſh and copious precipitate was 
formed. The remaining liquor was not 
examined. 


Obſervation. The gall contained in cow 


dung and ſheep dung, the infuſions of which 


are uſed by the callico-printers, ſeems to ſe- 
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parate the earth of alum from its ſolution in 
the acetic acid, and to form a falt or matter 
difficult of ſolution in water, which ſerves 
a8 a baſis to which the aſtringent particles 
of the madder adhere ſtrongly, and probably 
form a triple combination with it.“ 


* Mr. Hauſſman (Annales de Chimie for September, 1791) ſuſpects 
that the root of madder contains a peculiar acid, which oppoſes the 
attraction and adheſion of its colouring particles to the ſtuffs that 
have been alumed, or otherwiſe prepared for being dyed with this 
root. Hence he accounts for the great advantage derived from ad- 
ding calcareous earth to the madder-decoQtion ; viz. he ſuppoſes 
that the chalk abſorbs the acid of this vegetable, forming with it a 
compound that is inſoluble in water: But he has not yet had leiſure 
to make experiments in order to obtain this acid in a looſe or un- 
combined ſtate. In the mean time, this fact remains fully eſtabliſh 


ed, that, in dying with madder the colour is much improved by the 


addition of calcareous earth, | 
Note by the Tranſlator. 
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_ VIEW TO ITS REDUCTION; 
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neren 


By Ms. HIELM*., ._ 


Ar the requeſt of the late Mr. Scheele, 


> 
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and Sir T. Bergman (the former of 
whom ſent him a quantity of the acid to be ö 


BE 
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On this ſubject Mr. Hielm's experiments are ſo numerous, ; 
that if we were to relate them at full length, we ſhould, for ſome 
time to come, leave no room in our Journal for other diſſertations. 15 
Accordingly, we can only offer an abſtract, to be continued in ſome ＋ 
future numbers, from Mr. H. s papers, of which not leſs than + | 
(originally publiſhed in the Swediſh Tranſactions) have already ap- | 
peared in Dr. Crell's Annals. 
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operated upon) Mr. Hielm undertook a 


courſe of experiments for the reduction of 
the acid or earth of molybdæna. 

He previouſly melted together, for ſeveral 
times, vegetable alkali with bullock's blood; 


| he then added an equal quantity of micro- 


coſmic ſalt and a little tartar, and black 
flux. After the acid had been mixed up 
with fat or oil and expoſed to the fire till 
the fat was burnt away, theſe fluxes] were 
added to it, and the mixture (ſometimes - 
with a little common ſalt ſcattered over it) 
was put into a covered crucible, and expoſed 
for ſome hours to the heat of a wind-fur- 
na ce. 


The minute teguli (if hey thay be ternied 
fach) which Mr. Hielm obtained in this 
manner from the ſmall quantity of acid of 
molybdana that had been ſent to him, 
gave occaſion to Mr. Bergman's account of 
the effects of fire upon this acid-earth j in his 
Treatiſe on the Blow- pipe. A trace of ſul- 
phur and iron was obſervable in theſe re- 

ouli 
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guli, and was ſuppoſed to proceed from the 
earth of molybdzna itſelf, ſince the fluxes 
employed were quite pure. Properly ſpeak- 
ing, therefore, theſe reguli were only a ſort 
of matt. 


, L 


E II. 


Some experiments were afterwards made 
upon molybdæna itſelf. Expoſed to the 
blaſt of a forge, both in open and covered 
crucibles, it ſuffered but little alteration. 
After half an hour's blowing, it appeared 
in the form of an agglutinated grey maſs. 
It emitted a ſmell like that of liver of ſul- 
phur.—Equal quantities of molybdæna and 

iron, expoſed to a ſtrong heat, gave a matt, 
which when broken had a white metallic 
appearance, with a ſtrong caſt of red. This 
matt was pounded, mixed with ſome 
freſh iron, and expoſed to the fire again; 
but the product turned out ſimilar to the 
former, 


X 3 F. III. 
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8. III. 
By roaſting under a muffle, the molyb- 


dzna loſt 25 per cent. in weight. By this 
proceſs it is deprived of its ſulphur, 


(1) Of this roaſted or deſulphurated mo- 
lybdzna 10 aſs were put into a crucible, the 
infide of which had been previouſly beſmear- 
ed about half way up with linſeed-oil, and 
afterwards duſted over with charcoal- powder; 
a ſmall thin plate of copper, which weighed 
24 aſs, and exactly fitted the crucible, was 
then introduced, and afterwards covered over 
with a little charcoal-powder. After expo- 
ſure to the blaſt for half an hour, the cop- 
per was found melted round the bottom of 
the crucible, from which it readily ſepa- 
rated. It was eaſily cut, filed, and ham- 
mered, was become of a brighter colour, 
and was increaſed eight and a half per cent. 
in weight, A portion of the earth of mo- 
lybdzna was melted to the bottom of the 
crucible. The copper after undergoing fu- 
ſion 
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ſion with fluxes, was ſtill ſomewhat 
malleable, though it cracked on the edges. 
Diſſolved in aqua fortis, it left behind a 
white ſediment, which (like molybdzna) 
tinged glaſs of borax green. 


(2) Melted with crude or caſt iron, with- 
out any other addition, it yielded a tolerably 
malleable maſs, which, however, was co- 
vered with little knobs and ſtreaks that were 
attracted by the magnet, and yielded to the 


file. The iron gained an increaſe of ſeven 
per cent. in weight, and approached to the 
nature of ſteel. By fuſion with black flux, 
glaſs, and borax, a button was obtained, 
that was ſomewhat malleable, and internally 
of a white colour. Diſſolved in vitriolic 
acid, and precipitated with alkali, the earth 
of molybdzna diſcovered itſelf by the blue 
colour that was produced. 


(3) Tin, melted with it, had a pure white 
appearance, was rendered tolerably hard, 
and ſplit and flew into pieces under the 
hammer; but even the ſmalleſt pieces were 

A4 not 
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not attracted by the magnet. The increaſe 
of weight was 14 per cent. which, how- 
ever, by ſubſequent fuſion with fluxes Was re- 
duced to only four and a half per cent. 


- (4) Lead melted with it, was ſomewhat 
malleable, and of a bluiſh white colour. 
Fuſed with black flux and tartar, it did not 
yield a true button, but had rather the ap- 
pearance of calx or aſhes of lead, invelloped 
in ſcoriz of a beautiful green colour. 


(5) Gold ſuffered no alteration by fuſion | 
with the earth of molybdzna. 


(6) Silver, melted therewith, was con- 
ſtantly found to ſuffer a loſs of weight; 
and the button thus obtained, appeared 
rough and jagged. This button, when 
melted before the blow-pipe, diſcovered its 


alloy by its ſpirting, and by the variety of 
its colours. 


g. IV. 


All attempts to reduce the earth of molyb- 
dana, with no other addition but char- 


coal - 
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coal-powder (in the manner adopted for the 
reduction of manganeſe) turned out unſuc- 
ceſsful, whatever degree of heat was applied, 
or how long ſoever it was continued. By 


the help of a magnifying-glaſs, indeed, Mr. 


ſhining, metallic globules, which, even after 
fuſion with borax, were ſtill diſtinguiſh 


duced ; but no compact and perfect but- 
ton was obtained in any of theſe experi» 
ments. > 


} 


$. v. 


molybdzna ſeemed to be ſufficiently proved 
by theſe experiments (not to mention thoſe 
of Pelletier, Sage, Ilſeman, and Heyer); yet, 
Mr. Hielm ſtill continued to deviſe methods 
for effecting the reduction of this refractory 
ſubſtance, as completely as that of any other 
metal. | 


| 8. VI. 


Hielm perceived ſome extremely minute, 


able in the dark green glaſs that was pro- 


Although the peculiar metallic nature of 
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A principal circumſtance to be attended 
to is, that the earth of molybdæna be com- 
pletely freed from ſulphur and vitriolic acid. 
By Scheele's method with nitrons acid all the 
vitriolic acid cannot be ſeparated. The 
roaſting, above-deſcribed, is troubleſome, 
not altogether certain or effectual, and is be- 
fides productive of loſs. It was, therefore, 
found better, to make a large crucible, co- 
vered with another, red hot, and then to in- 
troduce the molybdæna, immediately pour- 
ing upon it ſome linſeed-oil. As long as 
the oil continues to flame, the under cruci- 
ble muſt be kept covered with the upper one; 
which, however, is to be afterwards taken off 
till the ſmoke and ſmell from the oil are at 
an end. This is to be repeated four, five, 
or fix times; viz. until the cooled maſs 
will readily triturate to a fine powder in a 
glaſs mortar. In this way a yellow powder, 


with a conſiderable admixture, however, of 


| unaltered molybdæna, is obtained. This | 
powder 


C7 3 


powder is again introduced into the till red 


hot crucible, and treated as before, After it 
has been thus alternately burnt and triturat- 
ed three or four times more, the earth is, 
for the moſt part, rendered pure. It is then 
put into a retort, moiſtened well with lin- 
ſeed oil, which is afterwards evaporated or 
expelled by placing the retort on burning 
coals (care being taken that the mixture do 
not boil over), and the heat is continued 
till the retort becomes red hot (in which 
caſe we are to guard againſt its melting) : 
After it is become cool, freſh oil is to be add- 
ed, and it muſt be made red hot again; and 
this treatment muſt be repeated four ſucceſ- 
five times. After breaking the retort, the 
maſs or lump contained in it, is found to 
be of a dark blue, ſhining, metallic appear- 
ance, eſpecially in the ſmooth, compact ſur- 
face which was in contact with the bottom 
or ſides of the retort; internally the ſame 
appearances are obſerved, on the applica- 
tion of a magnifying-glaſs. But the reduc- 
tion is {till uncertain ; for linſeed oil diſtilled 


by 
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by itſelf, leaves a ſimilar appearance on the 
fides of the retort ; And if the above-men- 
tioned maſs is pounded and put under 4 
muffle, a very pure calx of molybdæna is ob- 
| tained, with the ſlighteſt roaſting. The 
loſs in this caſe ſeldom exceeds thirty per 
cent. 


(Ta be continued in a future Number. 
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XXV. CHEMICAL NEWS. 


— — — 


SOME beautiful experiments have been late- 
ly madeat Prague on the combuſtion of dia- 
monds (Annales de Chimie for November, 179 1) 
To the diamond, which is to be burned, is 
faſtened a bit of iron- wire, which is then 
made red hot, and plunged into a jar con- 
taining dephlogiſticated air. The fire from 
the ĩron wire ſpreads to the diamond, which 
burns with the greateſt vividneſs. Some 
diamonds, ſuch for inſtance as thoſe which 
come from Brazil, cannot be made to burn 
by this treatment. On account of the dear= , 
neſs of theſe ſubſtances, the experiments 
have not yet been carried to any great length ; 
but Mr. Landriani hopes to prevail upon 6 
the Emperor to have them repeated, with q. 
a view to aſcertain the quantity and quality £ 
of _. - 


4 
U 

* 

. 


0 I 


of the reſidues, the alteration which the air 
in which they are burned undergoes, and 
the cauſe of the great difference in the quali- 
tics of diamonds. 
A very ſimple method is practiſed in Bo- 
hemia ibid.) for colouring the ſurface of 
deal, or other ſoft timber, of a fine black 
colour, It conſiſts in rubbing the dry 
planks or boards with a piece of oak. The 
friction muſt be performed very briſkly, fo 
as to excite a momentary combuſtion. 
The ſurface of the deal is thus converted in- 
to a ſort of charcoal, which adheres firmly 
to the wood, and which takes a pretty good 
poliſh. 
Mr. Fabbroni of Florence ibid.) has diſ- 
covered a new ſolvent of the elaſtic reſin 
(elaſtic gum). It is petroleum rectified ſeveral 
times. The elaſtic reſin is completely diſ- 
ſolved by it, without the affiſtance of heat, 
and without ſuffering any alteration of its 
properties. Mr. F. has further diſcovered 
a ſpecies of earth, from which may be made 
bricks light enough to ſwim in water, 
I Pliny, 


1 


Pliny, Varro, and Vitruvius have made men- 
tion of ſuch bricks; but the method of 
making them remained loſt till now. The 
weight of theſe bricks is to that of the light- 
eſt wood, as 7 to 8. Mr. Giobert, who 
ſends this account, is at preſent unable to 
give any information reſpecting the nature 
of the earth of which they are made. 
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